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PORT WASHINGTON ESTABLISHES 5-YEAR ECONOMY RECORD 
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—and what we said then, holds goo¢ 
today—but in a much bigger and 
fully modern way. 
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For this SUBMARINE “DIVI 


Exact gravity measurements to 
help locate oil deposits can be made gam 
at depths of several hundred feet ’ 
below water by means of this under- 
water gravimeter, developed by the 
engineers of Gulf Research and De- 
velopment Company. 

The electric devices, by which operations are 
controlled and recorded, include motor operated 
leveling devices and indicators, light sources for 
film recording, a motor-operated camera and an 
alarm system, all within the instrument itself and 
a control unit containing seven meters, four pilot 
lights, nine switches, two relays and two motor- 
driven contactors. 


All of these electric circuits are contained in a 
single Okonite Cable, one inch in diameter, con- 
taining 19 conductors. The insulation of each con- 
ductor is color coded and the entire assembly is re- 
inforced with 4/64’ Okocord rubber over strong 
mesh braid, which is in turn covered with an outer 
jacket of Okoprene, containing 60% neoprene, 
vulcanized to the rubber jacket to form a water- 


(360) 


and air-tight bonded protective sheath, resistant 
to water, air and sunlight. 

Designed by Okonite Engineering Service and 
specially built for the job, this cable represents an 
example of the kind of problems which our organ- 
ization is particularly well equipped to handle. 
Okonite engineers are always ready to consult on 
any wire or cable problem. 


THE OKONITE COMPANY, Passaic, N. J. 


Offices in Principal Cities 
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Different 


When the little brown rooster took the little 
brown hen up to see the ostrich egg all he was 
thinking of was the inspiration that should come 
from example. He was very much like those 
who would inspire the electric utilities to do a 
real job of public education by holding up the 
results obtained by the Bell Telephone System. 
The reasoning is simple—if a telephone utility 
can get public understanding and weather all 
kinds of attack, why can’t a power utility do like- 
wise? 

We have no sympathy with those who cannot 
benefit by example on the grounds that the con- 
ditions are different, or the area served is dif- 
ferent. That has always been a handy alibi for 
people well pleased with the way they were doing 
things, for people too lazy to try new things, or 
for people who think nothing is any good that 
they don’t themselves initiate. Nevertheless, in 
this particular instance it is no more fair to hold 
up the telephone example to the electric utilities 
than it was to try to stimulate the little brown hen 
with the ostrich egg. 


The Bell Telephone Companies are unified 
in public policy; the electric utilities are not 
only not unified, but sometimes appear to have no 
desire to be. A good telephone policy in a town 
in Michigan is a good policy in a town in Florida. 
This isn’t so in the electric utility business. More- 
over, being a unified industry it does things as 
an industry. The electric utilities seldom do 
things as an industry. They do things as single 
They do things locally. And for 


that reason the industry has no national per- 


companies. 


sonality. 


This was borne forcibly upon us when we 


tried to find for a national publicity program 
the contributions of electric utilities to defense. 
There were plenty of examples, but they were 
all local contributions. The telephone people 
can do a real job at some Southern camp and 
all the telephone people can bask in the glory of 
that accomplishment. A power company can 
do an especially find job for defense, but it alone 
can take credit, none of it can be reflected to other 


companies. 


The only point to this discussion is that 
electric utilities are considering a national cam- 
paign and had progressed far enough to invite 
suggestions from a national agency. There is a 
job to be done, but it is not the same job as the 
telephone activity. The approach must be dif- 
ferent. 


Great difficulty is going ‘to be experienced 
because there is no unified national public policy 
and because the localized aspect of the business 
doesn’t lend itself to particularization or case 
material. The greater difficulty, however, will 
come from something the telephone people don’t 
have to worry about—agreement. Rugged in- 
dividualism is all right in its place, but there 
are times when to go along with the pack is the 


only way to get anywhere. 


But just because electric utilities are dif- 
ferent is no reason why a national campaign of 
public education cannot be undertaken success- 
fully. 
to professionals and for once decide to find rea- 
sons why the suggested campaign should be 
undertaken rather than reasons why it shouldn’t, 
it is highly probable that a lot of good can be 
accomplished. 


If the industry will leave the technique 








Bangor Hydro Modernizes Plants 


Increased capacity obtained by improving the 


existing facilities and by adding new units — 


Transmission also developed for larger service 


PAUL F. KRUSE," Bangor (Me.) Hydro-Electric Company 


WITH its own sources of energy en- 
tirely water power produced in twelve 
generating stations having a com- 
bined capacity under normal water 
and head conditions of about 33,500 
kw., the Bangor Hydro-Electric Com- 
pany is in a most unusual position 
among United States public utilities. 
Electrically speaking, we are about 
one one-thousandth part of the coun- 
try. Our trends of growth, however, 
during the past decade have paralleled 
those of the United States in general, 
and our average use of electricity by 
domestic and small power customers 
has approximated that of the country 
as a whole. The utilization of these 
plants in upper Maine, extending as 
our system does from the Eastport 


*Chief engineer. 


New gote structure, 


Runoround dam. 


PLAN of Howland Runaround from Penobscot to Piscataquis River (left). 
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district along the coast through the 
Mt. Desert region to Bangor, and 
thence along the Penobscot Valley to 
Millinocket, involves close engineer- 
ing study of their designs and opera- 
tions both in relation to present and 
prospective loads and to economical 
use of hydro. 

About five years ago it became ap- 
parent to President Edward M. Gra- 
ham that within a short time it would 
be necessary to expand our generating 
facilities. An investigation of new 
sources of power was made by our 
engineering forces. Preliminary 
plans and comparative cost estimates 
were made for several undeveloped 
water-power sites, different types of 
fuel-burning plants and extensions to 
existing developments. These studies 


showed conclusively that a program 
of modernization and expansion of 
plants and _ transmission 
facilities would provide the most 
economical increased production con- 
sistent with our load growth. 

The first step in this program took 
place at Howland station, on the Pis- 
cataquis River, at its junction with 
the Penobscot. This plant, with a 
total installed capacity of 1,875 kw., 
was erratic in its output and non-de- 
pendable due to the extremes of flow 
in the Piscataquis. In contrast, our 
Stanford station, at the West Enfield 
dam on the Penobscot about 4 mile 
above the river junction, was devel- 
oped with generating capacity equiva- 
lent only to about the low flow of the 
Penobscot, which is regulated in part 
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by storage on the west branch of that 
river. 

We therefore had a situation in 
which there was a serious deficiency 
in the flow in the Piscataquis during 
low water periods, necessitating at 
times the complete shutdown of the 
Howland station, and, on the other 
hand, excess water available nearly 
100 percent of the time in the Penob- 
scot within a mile of the Howland 
plant. 


Diversion Returned 


In earlier years a small dike known 
as the “Runaround Dam” had been 
built at the head of a small stream 
known as Mile Brook. When the West 
Enfield dam was built this brook 
formed a connecting water course be- 
tween the two rivers above the West 
Enfield and Howland dams. Under 
normal water conditions the differ- 
ence in pond level between the two 
dams is 4 ft. “Runaround Dam” was 
built and provided with four gates 
for water control. A canal about 3 
mile long was excavated between this 
dam and the Piscataquis River along 
the course of Mile Brook. The gate 
structure and canal have a discharge 
capacity, under the normal 4-ft. head, 
of about 800 c.f.s., which is about 
half the water capacity of the How- 
land plant. After leaving Howland 
station the water returns to the Penob- 
scot. The effect of this diversion of 
excess water has been to give us the 
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equivalent of a large storage reservoir 
in making possible a flow at all times 
at Howland in excess of 50 percent 
of its capacity. 


Y Se : A second and major step in our 
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percent of the time. Ellsworth, our 
peak load and standby plant on the 
Union River about 25 miles east of 


Bangor, formerly had four generating 
Pa . units with a combined rating of about 
P 7,200 kw. These plants form the back- 
2 if bone of our generating system and 
a E our program provided for an exten- 
SWITCHYARD at Veazie showing 110-kv. tie-in with Central Maine Power Co. sion with two new units at Veazie, 
modernization and expansion at Ells- 
worth, where two new vertical units 
replaced two old horizontals. Im- 
provements in our _ transmission 
facilities also formed a part of this 

undertaking. 


ane 


Concrete Aggregates 


The new station at Veazie, on the 
Penobscot above Bangor, contains 
two 1,875-kva. G.E. generators direct- 
driven by S. Morgan Smith water- 
wheels. The extension is 72 ft. 6 in. 
x 34 ft. 6 in. outside, of concrete, 
brick and steel construction, and fire- 
proof throughout. It is located at the 
lower end of the forebay and is 
equipped with two taintor gates for 
unwatering the new plant. Ice and 
aH trash gates provided in the outer wall 
ae of the forebay are electrically heated. 
cee —— The operating head is 17 ft. and the 
—— : turbines are of the fixed blade pro- 
peller type, running at 128.6 r.p.m. 
The new units generate at 6.9 kv. and 
are directly connected through under- 
ground cables to the 6.9 kv. bus in 
the old station. The extension is auto- 
CLOSE-UP of Elisworth switchyard below dam and in front of station ‘atic in operation to the extent that 
it is directly controlled from the 
switchboard in the older section of the 
plant. 

A problem of obtaining the proper 
sand for concrete aggregates required 
some attention during the construc- 

. Wie %. e. r abe Mie Feral tion of this extension. A crushed and 
fae 4 \ weg |S ee eae graded stone which was washed was 


located nearby and tested satisfactory. 


€ power house 
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CROSS-SECTION of new vertical units at Ellsworth station 
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Utility Priorities 






Procedures for securing materials and supplies for new gen- 


erating plant, additions and extensions, maintenance and 


repairs, emergency breakdowns and appliances and repair parts 


GEORGE E. DOYING, Jr.. Washington Staff 





GETTING materials and supplies to 
those who are directly engaged in 
making planes and guns and tanks is 
only a part of the job which priorities 
must do. As there are industries not 
directly turning out equipment for 
the government, but essential to the 
production of such materials or to the 
civilian life, it becomes necessary to 
make provision in the priorities sys- 
tem to see that these, too, in so far as 
possible, are assured raw materials. 
This is the phase of priorities into 
which utilities, for the most part, fit. 


Critical List 


The priorities system, in the be- 
ginning, was a method used by the 
Army and Navy to schedule their 
deliveries, both in relation to non- 
military orders and in relation to 
each other. In this brief stage priori- 
ties served more as a time-table than 
as an allocation function. Scheduling 
of deliveries is still a fundamental 
function of this system, but now it 
insures also that scarce materials will 
be available to those which defense 
dictates need them. Army-Navy pref- 
erence ratings, now issued under dele- 
gated authority of the OPM Priori- 
ties Division, still represent the bulk 
of priorities. All military orders for 
some 300 items (including practically 
everything used for utility equip- 
ment) on the so-called Critical List 
iutomatically are given ratings. 

As shortages of particular mate- 
rials grew more acute, and as the 
need developed for scheduling deliv- 
eries to other contractors doing jobs 
related to armament production, the 
priorities machinery necessarily had 
to be implemented and expanded. 


Several different types of priorities 
have been promulgated to meet par- 
ticular situations. This evolution is 
still going on and utilities may expect 
considerable tailoring of the system 
for their needs before long. 


Individual Priorities 


For utilities there are now three 
procedures which can be used in 
applicable cases to obtain priorities 
for those materials which cannot be 
purchased through the usual channels 
of commerce. Individual preference 
certificates, still the heart of the pri- 
orities system, apply to specific orders 
and separate certificates must be ob- 
tained for each order—a great num- 
ber might be needed, for example, to 
complete the installation of a gen- 
erator unit, or to construct a trans- 
mission line. 

If these individual priorities are re- 
quired on a project being carried out 
directly for defense—a transmission 
line to any Army camp is an example 
—application should be made to the 
construction quartermaster in charge. 
In all other cases, to obtain such a 
priority, it is necessary to fill out 
Form PD-1, available at all Federal 
Reserve banks, and submit it to 
J. A. Krug, OPM’s Coordinator for 
Defense Power, or to the priorities 
staff men in this unit, John C. Parker 
and Frederick Schaff. 


Project Rating 


Another form of priority available 
to utilities, newer and much more 
sparingly issued at present, is the 
project rating. Given this rating on, 
say, a power plant or transmission 
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line, a utility is able to obtain pref- 
erence from its suppliers on deliveries 
of all specified materials needed to 
finish the project. Suppliers, in turn, 
may pass along this rating to their 
suppliers to obtain needed sub-assem- 
blies and raw materials to fill the 
orders. 

At présent Priorities Division dis- 


courages efforts to obtain this project 


rating; it is being issued only in a 
comparatively few instances where 
projects are directly related and vital 
to the armament effort. Messrs. Krug, 
Parker and Schaff, however, hope 
that in the evolution of the system 
this will soon be changed so that all 
power expansion projects will have a 
blanket set of priority ratings, assur- 
ing not only necessary materials but 
maximum scheduled _ production. 
They hope also to arrange the same 
treatment for transmission line con- 
struction necessary to pool power 
resources for defense loads. 


Repair and Maintenance 


These two types of priorities—indi- 
vidual certificates and project ratings 
—apply to new construction. A third 
form is being set up to cover the day- 
to-day maintenance and repair prob- 
lems. Promulgated ,by the Office of 
Price Administration and Civilian 
Supply (OPACS), in its role as pro- 
tector of civilian life, the job of ad- 
ministering the necessary priorities to 
keep these materials flowing belongs 
to OPM. 

Repair and maintenance orders, 
under this program, will probably be 
given an A-10 rating by OPM, the 
lowest of rankings classified as a de- 
fense rating. Emergency breakdown 
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repairs will have a much higher pref- 
erence, probably the top general 
classification of all, A-l-a. Utilities 
will be able to apply to OPM for this 
rating as soon as the formal ma- 
chinery is set up. The rating will be 
a blanket one, good until revoked. In 
the first instance utilities will serve 
copies of their certificate on their 
suppliers directing them to catalogue 
the orders as A-10. Thereafter, sub- 
sequent orders will refer to the serial 
number of the certificate. 


Definition of Use 


Issuance of the blanket repair and 
maintenance rating will probably 
provide for regular reports to OPM 
on its use—a listing of all orders for 
materials to which the rating has 
been assigned. OPM will require that 
this rating not be used to increase 
inventory beyond a historical and 
normal operating level, but provision 
will be made for a utility to make 
normal repairs from inventory and 
replace the items 
through use of the rating. Definitions 


subsequently 


for use of this rating also will strictly 
limit its use to actual repair and 
maintenance of existing equipment 
and prohibit its use as a means of 
putting in more efficient installations. 
Availability of the A-l-a rating for 
emergency breakdown repairs will be 
limited to instances of major disas- 
ters such as floods, storms or burn- 
ing out a generator, and then to be 
accompanied by telegraphic report to 
OPM. 

These are the avenues open to utili- 
ties for procuring the things neces- 
sary to continue and to expand oper- 
ations in this war emergency. Within 
their limitations they also are avail- 
able to the suppliers of utilities, as 
well as others. For manufacturers, as 
for utilities, the individual priority 
certificate obtained through filling 
out Form PD-1 is still the best ap- 
proach in most instances, when indi- 
vidual supply problems are involved. 


Defense Supplies Rating 


In addition, there is the Defense 
Supplies Rating Plan, available now 
to some manufacturers and suppliers 
of utility materials and certain to be- 
come available to many more as the 
repair and maintenance priority sys- 
tem gets into full operation. This plan 
is designed to meet the problem of 
the manufacturers who, because they 
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must start production in advance of 
receiving orders, need aid to secure a 
steady flow of materials into their 
plants. It provides for an A-10 rating 
for that portion of the regular re- 
quirements of raw materials which 
they can clearly show is to be used 
to fill orders having priority ratings, 
or otherwise identified as defense. 
Particularly as the repair and main- 
tenance programs become operative, 
utility suppliers will be accumulating 
orders with A-10 ratings which they 
can classify as defense orders to qual- 
ify for the Defense Supplies Rating 
Plan. Application for this rating 
should be made to L. J. Martin of 
OPM’s Priorities Division, with a de- 
tailed outline of operations. 
Effective, too, for getting supplies 
of most metals is to get on the ship- 
ping lists of the producers. Practically 
all metals are subject to some degree 
of priorities control over allocation, 
but except where the supply is no 
greater than orders with “A” ratings, 
such as magnesium and synthetic rub- 
ber, shipments are still made to regu- 


lar customers. Among raw materials 
subject to allocation control, steel is 


in a special category. This special 
arrangement provides that where a 
customer cannot place an order sat- 
isfactorily he should get in touch with 
Priorities Division (using form PD-1 
or form PD-32), which will require 
the supplier to explain the delay or 
rejection. 


Extensions 


As can be seen from the foregoing 
discussion, the evolution of priorities 
now covers expansion of facilities 
which can be shown to have a defense 
relationship and necessary repair and 
maintenance to maintain uninter- 
rupted service both of defense and 
civilian load. This leaves unprovided 
for materials necessary for ordinary 
extensions of service to new territory 
or new homes. These are, of course, 
growing. Edison Electric Institute is 
taking up this matter with OPACS 
officials and probably will discuss it 
also with the proper authorities in 
OPM. Probable result will be promul- 
gation of some system similar in oper- 
ation to that for repair and mainte- 
nance, although doubtless carrying a 
lower rating, but this may not develop 
for some time. Placement of orders 
for future delivery, in advance of 
actual need through regular suppliers 
probably will pay the best dividends. 


ELECTRICAL WORLD @ 


Turning from the operating to the 
appliance field, the picture becomes 
considerably clouded. There are two 
apparent reasons: First, caring for 
operations was a more pressing prob- 
lem, and, second, overlapping juris- 
diction of OPACS and OPM has con- 
fused and perhaps delayed formation 
of policies. 

Presidential untangling of the 
activities of these two co-equal de- 
fense agencies is generally antici- 
pated in Washington and may have 
been attempted by the time this is 
printed. As things stand presently, 
OPACS has held conferences -with 
representatives of all major appliance 
industries to exchange data on mate- 
rials requirements and supplies. This 
agency also has proposed tentative 
curtailments of appliance output in 
several lines. 

If, however, OPM allows greater 
quantities of raw materials to reach 
these manufacturers than the OPACS 
schedules call for or the manufactur- 
ers develop substitute materials, while 
at the same time OPM doesn’t load up 
their factories with armament work, 
it is difficult to see how the curtail- 
ment schedules will occur. OPM has 
an electrical manufacturers’ industry 
committee which is working on these 
same problems. 


Repair Parts 


One other OPACS action needs to 
be reported here. That agency has 
issued a directive for setting up pri- 
ority machinery to insure raw mate- 
rials supplies for manufacture of re- 
pair and maintenance parts for house- 
hold appliances now in use. This 
would be similar to the repair and 
maintenance program being estab- 
lished for essential public services. 
Priorities Division has yet to imple- 
ment this household maintenance 
program with any kind of machinery 
or rating, but this doubtless will be 
done eventually. 

One thing is certain, the supply 
of usual raw materials for appliance 
manufacturers will be increasingly 
reduced, and prevailing official policy 
is to cut down on production of con- 
sumers’ durable goods—both as a 
restraint on consumer purchasing and 
to free manufacturing capacity and 
skills for conversion into armament 
production channels. This means that 
there will be less unit output in the 
appliance field; it’s how much less 
that is conflicting. 
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Fuse-Contactor Combination 


Controls High Voltage 


Motor control for Texas paper mill combines the advantages of 


high-tension, high-interrupting capacity fuses with long life. 


low maintenance characteristics of contactor-starting equipment 


RICHARD R. RANSON,* Cutler-Hammer, Inc., Milwaukee, Wis. 





440-volt starters at right 


THERE has been much discussion of 
the adaptability of 2,200-volt contac- 
tor type motor control equipment to 
systems having high short-circuit pos- 
sibilities. In the past some engineers 
have specified circuit breakers for 
motor control applications in order to 
insure adequate interrupting capacity. 
The use of circuit breakers has im- 
plied increased costs of installation 
and increased maintenance. This ar- 
ticle will describe a modern installa- 
tion of motor control which combines 
the advantages of high-interrupting- 
capacity, high-tension fuses with the 
long-life, low-maintenance character- 
istics of contactor-starting equipment. 

The system, to be described, was 
worked out for the Southland Paper 
Mills, Inc. Consulting engineer for 
ihe project was George F. Hardy; the 


“Design engineer. 


ELECTRICAL WORLD e@ 


August 9, 


MOTOR CONTROL SWITCHBOARD at the Southland Paper Mills, showing grouping 
of high- and low-voltage controls in unit sections. 


The 2,200-volt equipment is at leit, 


general contractors, Merritt, Chapman 
& Scott Corp. 

Main power distribution about the 
Southland plant is at 2,200 volts, 
three phase, 60 cycles. Large drives 
of 125 hp. and above are operated 
directly from the 2,200-volt system, 
while power transformers ranging 
from 300 to 600 kva., 2,200/440 
volts located at convenient “centers” 
supply power for motors of 100 hp. 
and under. 

Selection, installation and opera- 
tion of motor control equipment for 
2,200-volt and 440-volt service was 
one of the problems requiring careful 
consideration. It was highly desirable 
to hold the final arrangement of mo- 
tor-starting equipment until all the 
various special machinery details had 
been settled and their relation to other 
equipment determined. This required, 
in some cases, that the final motor 
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HIGH-TENSION BUS and disconnect fuses 
of 2,200-volt motor control units are in 
upper compartment, while low-tension con- 
tactor control equipment is below 


control switchboard arrangements be 
determined at the time motor starters 
were actually being installed on the 
job. 

Such a condition would obviously 
introduce serious complications in 
the design of shop-fabricated switch- 
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Pump No. | 


Jordan 
Pump No. 2 


200-amp. fused disconnect 
with 100-amp. fuse link 
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Full-voltage squirrel-cage 
motor starter 


Full-vol tage synchronous 


motor starter 


Control station 


SINGLE-LINE DIAGRAM of typical 


boards, which call for complete and 
accurate description of functions of 
apparatus at an early enough date to 
permit design and construction. This 
situation was met by adopting unit- 
type starters in a range of sizes which 
could be set together to accomplish 
a finished switchboard appearance 
and provide all the features of 
strength, isolation and wiring con- 
venience that a _factory-fabricated 
board would have. As finally worked 
out, this arrangement (shown) gave 


2,200-Volt 60-cycle 
3-phase power supply 
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220-Volt 60-cycle single- 
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Current transformer 


(two per unit) 


Metering potential trar 


Control supply transformers 


Transformer-protecting fuse 


2,200-volt motor control equipment 


the requisite flexibility of assembly 
to meet the situation. 

In laying out the unit-type control 
system the 2,200-volt equipment de- 
termined the switchboard height. The 
440-volt starters and _ distribution 
units were arranged to stack to the 
same height. Two 440-volt NEMA 
size 4 starters, placed one on top of 
the other, equal the height of the 
2,200-volt equipment. Three NEMA 
size 1, 2 and 3 starters, one above 
the other, equal the same height. 


2,200-Volt 60-cycle 
J3-phase power supply 


Phase contro/ supply 


Door interlock 
closed when 


Rectifier 
DC 


¢ 


“Reactor 


door is closed 


R used only when 
| Sequence interlock 
| _ /s required 


LINE DIAGRAM of (a) high-tension squirrel-cage motor control 
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Set 4a 
M.G. Set No.1 


NEMA size 2, 3 and 4 starters are of 
the same width and equal the width 
of two of the NEMA size 1 starters. 
Depth of the 440-volt starters is such 
that they can be installed back to 
back with sufficient space between for 
wiring and with the faces of the start- 
ers flush with the front and rear of 
the 2,200-volt section. 

Characteristics of generating and 
distribution equipment and circuits 
were such as to permit an estimated 
maximum short-circuit current of 


220-Volt 60-cycle single- 
phase contro/ supply 


Rectifier 
dC 
‘ 
Door interlock 


closed when 
oor is closed 


(b) “~DC supply---~ 


and (b) high-tension synchronous motor control 
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10,000 r.m.s. amperes in the 2,200- 
volt motor branch circuits. This short- 
circuit value requires special atten- 
tion to conductor bracing, thermal 
capacity and interrupting ability in 
the 2,200-volt control unit sections. 

To meet this condition busbars in 
such sections were supported on por- 
celain pillar type insulators. This 
mounting arrangement (shown in one 
of the pictures) provided a maximum 
rigidity with ample strength, spacing 
and insulation for all operating con- 
ditions. 

High-tension fuses of the solid ma- 
terial type in special disconnecting 
fuse mountings were used for branch 
circuit protection. These fuses are 
particularly adapted to installations 
where high interrupting capacity is 
required. Fuse time characteristics 
are given on the accompanying curve. 
The 200-amp. size fuse has a short- 
circuit interrupting capacity of 1,500 
r.m.s. amperes at 2,200 volts and the 
400-amp. size capacity is 25,000 r.m.s 
amperes. On medium to heavy short- 
circuit currents the melting time is 
so short that the fuse usually clears 
in not more than one cycle. 

A special condenser unit forms a 
part of each fuse holder assembly. It 
condenses vapor liberated from the 
solid arc extinguishing material dur- 
ing short-circuit interruption, thus in- 
suring safe, positive operation of 

| Continued on page 133} 





REAR of 2,200-volt motor control switchboard with oil immersed contactor tank lowered in center cubicle (left). 
ments in 440-volt motor control switchboard (right) 
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Typical compart- 
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Pre-Assembled Aerial Cable 
Improves Service Continuity 


PRE-ASSEMBLED CABLE is strung as a unit. 


Self-supporting 5-kv. cable combines messenger, cable arid rings in 


assembly strung as a unit — Cost approaches open-wire construction — 


Latest development in utility’s use of overhead cables for primaries 


Cable can’t whip into existing open-wire 


primary lines when installed under them, as in this instance 


BY THE USE of recently developed 
self-supporting 5-kv. aerial cable 
some 50,000 ft. of which has been 
installed within the past year for both 
single- and three-phase services, using 
conductors to No. 1/0, we have been 
able further to reduce the spread of 
costs between open wire, plus the 
capitalized cost of initial and recur- 
ring tree trimming, and cable con- 
struction, so that we are able to jus- 
tify more cable lines. Thus we have 
not only improved the appearance of 
our lines and eliminated customer re- 
action to tree trimming, but have also 
improved the continuity of our serv- 
ice through more reliable construc- 
tion. 

For the past eight or nine years 
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(ELectRIcAL WorLp, July 8, 1933, 
page 56) our company has been in- 
stalling increasing amounts of pri- 
mary aerial cable. This came about as 
a result of our desire to construct 
overhead distribution lines that were 
less conspicuous, more durable and 
would provide better service than was 
possible by the use of open wire 
or even tree wire. 

This type of construction consists 
of an oil-base, rubber-compound in- 
sulation over a copper conductor. 
Over the insulation is a semi-conduct- 
ing tape, then bronze shielding tape 
and over all a weatherproof covering. 
This cable is installed in cable rings 
supported on a Copperweld messen- 
ger. In wye circuits, this messenger is 
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SPECIAL BLOCK, developed to aid pull- 
ing-in of cable, is mounted directly on the 
pole (insert) 
Hinge at top enables it to swing out hori- 
zontally at corners. In this view the cable 
has been drawn up to nearly the proper sag, 
so the lineman is preparing to open the 
top guard on the block. After he cuts back 
about 36 in. of the binding tape he'll fasten 
the exposed messenger into the standard 
messenger clamp shown just above his left 
shoulder. Then the cable will be pulled up 
to the final sag. 


also utilized as the neutral wire. 

Of course the initial cost of this 
type of construction is higher than 
the conventional type of open-wire 
construction, but if those recurring 
tree trimming costs which are elimi- 
nated in cable construction are cap- 
italized, then the costs of the cable 
construction approach that of the 
open wire as the tree trimming costs 
increase. 
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SELF-SUPPORTING CABLE combines messenger, 


Operating experience with aerial 
cable has been so satisfactory over 
the past eight years that by the end 
of 1940 we had installed some 12] 
circuit-miles of this cable. During 
1940, although this amounted to 
approximately 5 percent of the total 
length of distribution lines of our 
company, the number of interruptions 
caused by these cable lines amounted 
to only 0.6 percent of the total dis- 
tribution interruptions. When it is 
remembered that these cable lines are 
installed in the more exposed loca- 
tions as far as tree interference is con- 
cerned, the record of this type of 
construction is even more satisfactory 
than the figures indicate. 

During a sleet storm in the first 
part of 1940, which accounted for 
about one-third of the total outages 
for the year, not one interruption 
was traceable to any primary aerial 
cable lines. It was felt that this ex- 


perience and the wide public accept- 
ance, due to its neat appearance, jus- 
tified the use of aerial cable for pri- 
mary distribution, but the cost was 


still greater than open-wire construc- 


tion. Consequently, many ideas were 
advanced to reduce the cost, and from 
this study a “self-supporting cable” 
was developed. 


Cable Design Details 


This cable uses conductors of the 
same type as the conventional type 
of primary aerial cable, minus the 
weatherproof covering over each con- 
ductor. Also, some color scheme is 
used to identify each conductor in a 
multiple-conductor cable. The cables 
are twisted together with about a 42- 
in. lay and wrapped with impregnated 
sisal braid, no fillers being used. This 
is then wrapped to a 2-in. Copper- 
weld messenger, with a soft-drawn, 
flat copper tape 0.040 x 0.30 in. with 
about an 8-in. spacing, the Copper- 
weld messenger being parallel to the 


cable and rings in factory-assembled unit 


conductor assembly. (On wye circuits 
this messenger serves as the neutral, 
as in the more conventional cable in- 
stallations. ) 

Use of this cable has necessitated 
some special development for installa- 
tion. Special blocks were needed and 
these were designed for mounting di- 
rectly on the pole. They are so hinged 
at the top that they will assume a hori- 
zontal position on corners. 

The cable is installed in this man- 
ner. A “bull rope” is fastened to the 
messenger and pulled through the 
blocks which have been fastened to 
the pole immediately below the stand- 
ard through-bolt 
clamp usually 
messenger 


and 
for 


messenger 
cable and 
When a 
length of cable has been pulled out 
(usually 800 or 1,000 ft.) it is fas- 
tened at one end and pulled up almost 
to the correct sag. Then the top guard 
on the block is opened, the copper 
binding tape removed for about 36 in. 


used 
construction. 


CABLE SPLICES are 


and the messenger, so exposed, 
slipped into the conventional messen- 
ger clamp and the cable pulled up to 
its final sag by sighting. No lightning 
arresters are used at transformer loca- 
tions, though they are used at the 
beginning and end of installation 
where a tap is made onto an open- 
wire circuit. 
transformer 


Cutouts used at 


for 


are 


locations and 


sec- 


tionalizing. 


Cuts 


Installation Costs 


Not only .has this type of con- 
struction reduced the cost of installa- 
tion by 25 to 40 percent but the 
assembled cable is less costly than 
the component parts of the conven- 
tional type of aerial cable installation. 
In addition, it has reduced the haz- 
ard when installing under existing 
open-wire primary lines, since there 
is no possibility of the cable whipping 

[Continued on page 73 


modifications of standard construction for aerial cable 
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Secondary Network Planning —I 


Basic Data, Initial 





Estimates 


What information to assemble? How plan sec- 


ondary grid? What about concentrated loads? 


What size transformers and how far apart? 





APPARENT complexity and lack of 
common understanding of the design 
of a secondary network system have 
probably discouraged consideration 
of a network for many places where 
it would be economical. Planning a 
network is actually a simple and 
straightforward procedure. The ideal 
method is to use the network calcu- 
lator because it is convenient and 
accurate. As in any planning prob- 
lem, it is necessary to have adequate 
information on which to base the de- 
sign of a network. With this informa- 
tion available the procedure then is to 
lay out an apparently feasible plan. 
This plan is then studied on a net- 
work calculator or by inspection and 
revised until a good design is 
tained. 


ob- 


Required Basic Information 


The following should be available 
before starting to plan a network: 

1. The location and size of the 
various loads at the services should 
be known, especially for the large 
loads in the area. Location and size 
of existing transformers can be used 
as a basis of design but actual loads 
are more satisfactory. Diversity 
among loads should be considered. 
Anticipated load growth should be 
known and considered; a network 
should be designed for loads three to 
five years in the future. 

2. The number, voltage, size, 
length and carrying capacity of the 
primary feeders available to supply 
the network must be known. The num- 
ber of feeders has a direct bearing on 
the necessary reserve transformer ca- 





* Central station engineer. 
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Fig. 1—Typical of loads (distributed and concentrated) for which network is designed. 
Figures inside dotted lines are loads in kw. of diversified demand at transformers, figures 
in parentheses are concentrated loads in kva. of ultimate demand at transformers 


pacity in the network. The voltage 
and size will determine whether the 
regulation in the primaries will be 
satisfactory. The carrying capacity of 
all the feeders should be such that the 
network load can be carried with any 
one or two feeders out of service, de- 
pending on how many feeders are 
used to supply the network. 

3. The location and capacity of the 
available source of power for the net- 
work primary feeders must be known. 
It is desirable that all the primary 
feeders come from one station having 
sufficient firm capacity for the whole 
network load. 

1. A map of the area should show 
location and size of existing facilities. 
The network system can frequently 
use existing secondary copper, pri- 
mary feeders, transformers, pole lines, 
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ducts and vaults to reduce the initial 
cost of the network. 

5. Preferred and available routings 
for secondary and primary circuits 
should be known. 

6. Any other factors which may 
affect the design or operation of the 
network should be considered. 

The accuracy and completeness of 
this information will determine how 
well the network can be planned to 
serve the load in the area. 

The characteristics of a radial sys- 
tem can be calculated directly. This 
is not true in the case of the network 
because the loads divide among the 
various transformers and_ primary 
circuits in such a way that calcula- 
tions of the characteristics of the sys 
tem by ordinary methods become ver) 
tedious. 
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There are two general methods of 
planning a network system. One is to 
use a network calculator or a minia- 
ture system to determine the charac- 
teristics of a system, which must be 
laid out first by estimation, and then 
make such revisions as are required. 
The other method is to estimate a 
plan and then by inspection estimate 
the division of load for various con- 
ditions; the plan is then revised until 
the estimated load division gives 
satisfactory conditions. The following 
description applies specifically to the 
first method; however, the general 
principles apply to either method. 


Secondary Grid 


The first step is to lay out a secon- 
dary grid. This is done on the basis of 
the location of the loads and the 
routes of existing secondary mains. 
In most cases existing secondaries 
almost completely cover the area and 
it is only necessary to connect these 
secondaries into a continuous grid 
and to add sections of main to pro- 
vide multiple paths for supply to cer- 
tain loads. The best apparent sec- 
ondary main arrangement should be 
drawn as shown in Fig. 1 by the mesh 
of solid lines. The area shown is a 
part of an overhead network for the 
downtown district of a small city; 
this area is typical of the problem of 
designing a network and will be used 
as an example. The present load 
density in the network area is about 
19,500 kw. per square mile; the total 
load is 1,466 kw. 

The next step is to concentrate the 
loads, in the proper units, at various 
points throughout the network to re- 
duce to a convenient number the 
loads to be considered. The distrib- 
uted loads along each section of sec- 
ondary main are concentrated usually 
at the junction points and occasion- 
ally at major loads. A good approxi- 
mation is to divide each load between 
the adjacent ‘junctions inversely pro- 
portional to the distances between 
the load and the junctions. For 
example, along main c-d (Fig. 1) 58 
percent of the 13-kw. load would be 
assigned to junction c and 42 percent 
to d, and 85 percent of the 14-kw. 
load would be assigned to junction c 
and 15 percent to d. When all of the 
loads are divided in this way the sum 
of the various components at any 
junction gives an equivalent concen- 
trated load at that point. After the 
loads are concentrated they are con- 
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verted to equivalent diversified de- 
mand at the transformer. 

In the typical example the concen- 
trated diversified loads in kilowatts 
were increased by a factor of 1.4. The 
factor of 1.4 provides for 25 percent 
load growth (or approximately 7 per- 
cent annually for three years) and 
converts from kilowatts to kva. at 90 
percent power factor. The loads are 
then of such size and so located that 
they can be set up on a network cal- 
culator conveniently, and they accu- 
rately represent loads for which the 
network must be designed. 

Where a large individual load is 
served from a point along a section of 
main, such as at point e (Fig. 1) it is 
preferable to consider that load at 


Transformers— >—@ 150 Kva, 


>—@ 100 Kva, 


age drop within reasonable limits 
and to provide adequate carrying ca- 
pacity. Fewer transformers require 
less primary cable. The ideal size of 
transformer is that which not only 
will handle the loads but also give a 
minimum total cost, including costs 
of primary feeders, transformers and 
secondary mains. 

Transformers in overhead networks 
should be 150 kva. or less in order to 
utilize available light-duty network 
protectors. In underground systems 
the transformers will usually be 
larger than in overhead networks be- 
cause of higher load densities and the 
cost of vaults. The most common sizes 
of underground network transformers 
are 300 and 500 kva., although 
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Fig. 2—Section of typical network showing location of transformers, feeder interlacing 
and normal load division in amperes when all feeders are in service 


that point and possibly locate a trans- 
former adjacent to the load, even if 
there is no junction with other sec- 
ondaries. The load near some points, 
such as i, may be so light that a con- 
centrated load need not be considered. 


Selecting Transformers 


When the loads and secondary grid 
have been determined the approxi- 
mate sizes and locations of transform- 
ers can be selected. The transformer 
size will depend on the type of sys- 
tem, size of concentrated loads, num- 
ber of feeders available, the feeder 
interlacing and spacing of the trans- 
formers. In general, the larger the 
transformer the lower the cost per 
kva. and the wider the spacing be- 
tween transformers in the network. 
For large spacings the secondaries 
must be larger to keep secondary volt- 
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750- and 1,000-kva. transformers are 
sometimes used. 

Interlacing of the primary feeders 
and the available number of feeders 
determine the required reserve trans- 
former capacity. For networks sup- 
plied by six feeders or less it is rea- 
sonable to assume that not more than 
one feeder will be out of service at 
any time during peak load. This 
means that the total transformer ca- 
pacity in service with any one feeder 
out of service must be adequate to 
carry the total peak load. The accom- 
panying table gives the ideal ratio of 
peak load to total transformer ca- 
pacity in a network for two to six 
feeders. 

Going from two to three and from 
three to four feeders improves the 
ideal ratio rapidly, but as the number 
of feeders is increased further the 

[Continued on page 69| 
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Contract Construction Work 
Among the Electric Utilities 


ELECTRIC _ utility are 
tending to increase electrical construc- 
tion work done by contractors. This 
is borne out by a recent survey in 
the electric utility field; replies have 
been given by 89 public utility and 
associate companies throughout the 
United States. 

Substantial electrical construction 
jobs were awarded to contractors by 
more than one-half of the companies 
that sent in replies to questionnaires. 
For practically the same number of 
companies the contract awards in 
1940 amounted to approximately $61.,- 
900,000. The kinds of contracts in 
the order of number of companies 
letting jobs are: (1) Power plant 
construction, (2) tree pruning, (3) 
transmission line construction, (4) 
substation construction, (5) pole set- 
ting, and (6) duct line installation. 
Only one company reported that hold- 
ing company construction did the 
work. However, a couple of operat- 
ing companies had engineering done 
by holding companies. 

Approximately one-half of the com- 
panies that had let contracts are dis- 
posed to increase the proportion of 
total construction activities let to con- 
tractors. 


companies 


Answers to specific questions re- 
garding the contract work were given 
by 78 utilities. These answers are 
summarized in the following: 

Jobs were bid competitively for ap- 
proximately three-fourths of the com- 
panies giving replies. However, in 
some cases, the jobs were let on a 
“cost plus percentage” basis, on a 
“man-day basis” and on a “unit cost 
Competitive bids were re- 
ceived for major power plant equip- 
ment, and in several cases the equip- 
ment was installed by the manufac- 
turer. 


basis.” 
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Types of construction — Factors influencing the 


letting out of contract work — Allowances for 


supervision — Services supplied by contractor 


Recapitulation of replies shows the 
following order of importance of fac- 
tors which influence letting out of 
work to contractors: 

1. Stabilized utility employment. 

2. Minimized investment in construction 
equipment. 

3. Skilled workmanship in construction. 

4. Entry of established cost for the work. 


Following factors were considered 


as first in importance by several com- 
panies: 


A. Contractors specialized 
and equipment. 

B. Avoidance of abnormal 
construction forces. 


C. Where saving in costs are available. 


organization 


increases in 


Other replies gave the following 
as having an important bearing: 


(a) Greater public confidence. 


Survey of Contract Construction Tabulation of Replies 


. Does your company let substantial electrical construction jobs out to contractors? 


Percent of 
Yes Total Replies No 


48 54.5 32 


Percent of 
Total Replies 


35.9 1 8 


Qualified 


° 
Replies Replies 


- Is your work done by holding company construction forces? 


Percent of 
Yes Total Replies No 


1 1.1 69 


Percent of 
Total Replies 


77.5 2 17 


Qualified 


° 
Replies Replies 


. Is there a disposition to increase the fraction of total activities allotted to contractors? 


Percent of 
Yes Total Replies No 


39 43.9 38 


. Were the jobs bid competitively? 


Percent of 
Yes Total Replies No 


47 59.4 14 


Percent of 
Total Replies 


42.6 i 12 


Percent of 
Total Replies 


17.9 3 14 


Qualified 


° 
Replies Replies 


Qualified No 
Replies Replies 


- Which party, utility or contractor, generally (a) does the preliminary engineering. 
(b) draws the specifications, and (c) provides the inspection? 


Percent of 
Total Replies 
78.2 1 
69.3 6 
73.0 3 


Utility 
(a) 61 
(b) 54 
(c) 57 


Contractor 


Percent of Qualified No 
Total Replies Replies Replies 

1.2 2 14 

7.7 4 14 

3.8 4 14 


6. Does the contractor furnish (a) labor, (b) supplies, (c) installed equipment, (d) engi- 


neering, (e) inspections? 


Percent of 
Yes Total Replies 


76.9 
417.5 
25.6 
19.2 
14.1 


Percent of 
Total Replies 


Qualified No 
Replies Replies 

24.4 2 

46.2 1 

55.1 ‘a 

59.0 


7. Which party supplies the guards or police for the job in progress? 


Percent of 
Utility Total Replies Contractor 


15 19.2 27 


Percent of 
Total Replies 


34.6 9 7 20 


None Used 
Thus Far 


Qualified No 
Replies Replies 


8. In general, has contracted work been performed satisfactorily? 


Percent of 
Yes Total Replies No 


60 77.0 
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Percent of 
Total Replies 


Qualified No 
Replies Replies 
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(b) Avoids interference with operating 
personnel. 

(c) Public relations. 

(d) Do not have sufficient construction 
work to keep a crew of trained and skilled 
employees available. 

Preliminary engineering was done 
by practically all of the companies 
replying. In two cases the preliminary 
engineering was attended to by both 
the utility and the contractor. In one 
case the contractor did the prelim- 
inary engineering. 

Specifications were drawn up by 
most of the utilities. In a few cases 
the contractor drew the specifications. 
For some major jobs engineering 
consultants were called in. 

Inspection was provided by prac- 
tically all utilities replying, and in a 
few cases it was provided by the con- 
tractors. On some major jobs engi- 
neering consultants took care of the 
inspection. 

Labor was the principal charge for 
the contractors. Supplies were sec- 
ond on the list. Two utilities replied 
that on general contracts and on small 
jobs supplies were furnished by the 
contractor, but not on large jobs or 
on electrical installations. 

Contractors furnished equipment 
for about one-third of the utilities. 
They furnished also some engineer- 


ing. 
Allowance for Supervision 


Where labor was contracted on a 
man-day basis allowance was made for 
overhead supervision, use of tools, 
etc. The total allowance ranged from 
10 to 25 percent; in one case 20 per- 
cent was allowed for line work and 
17 percent for plant construction; 
another reply gave “45 percent of 
estimated labor and vehicle costs.” 
Some breakdowns of allowances were 
as follows: 15 percent for overhead 
and 5 percent for use of tools; 10 
percent and 2 percent, and 8 percent 
and 3 percent. A number of utilities 
replied that no allowances were made 
because (1) they do not use man-day 
basis, (2) contracts usually include 
supervision, use of tools, etc., and 
(3) labor alone is not contracted for. 

What machinery is customarily pro- 
vided to settle disputes between util- 
ity and contractors? Replies to this 
question show that there is real co- 
yperation between the contracting 
arties. The greatest number of re- 
lies stated that there were no dis- 
utes, or that settlement was made by 
irbitration or negotiation. For the 

itter, a typical reply was, “None have 
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arisen that personnel of two parties 
could not straighten out.” 

A few companies replied that con- 
tracts carried provisions for settle- 
ment of disputes, while a lesser num- 
ber of utilities advised that no provi- 
sions were included in the contracts. 

Contractors supplied the guards or 
police for the jobs in progress, ac- 
cording to about one-half of the re- 
plies; the utility, according to about 
one-fourth of the replies; and for a 
number of jobs, “none used thus far.” 

Some replies relating to supplying 





guards and police were, contractor or 
utility or both; contractor, on large 
jobs; utility, on small jobs; depends 
on contract; contractor usually fur- 
nishes watchmen or guards, but on 
occasions, mostly in production de- 
partment, the company furnishes 
watchman. 

The utilities have advised that con- 
tracted work has been performed sat- 
isfactorily—this, according to 100 
percent replies received for the par- 
ticular question. In fact, “very satis- 
factory” was included in the replies. 





Secondary Network Planning 
[Continued from page 67] 


saving in transformer capacity de- 
creases, so that there is little gain in 
going from five to six feeders. This is 
especially true for the ratio that 
usually can be attained. The ideal 
ratio would be realized only if the 
transformers could be loaded exactly 
to their capacities and the load could 
be divided uniformly among the units 
in service at any time. Obviously, 
these conditions do not occur and the 
ratio that actually is obtained is 
usually about that shown in the right- 
hand column of the table. It is inter- 
esting to note that the ratio of total 
peak load to total transformer ca- 
pacity of 121 networks in 1937 was 
4A percent. This value is based on 
actual load and transformer capacity; 
the transformer capacity in the actual 
networks probably provides for some 
load growth beyond the actual loads. 
The factors in the table are based on 
loads for which a network is designed 
and which include both actual and 
anticipated load growth. 

For the purpose of estimating the 
trial plan for the network the trans- 
formers should be located at the 
major loads and at the various junc- 
tions where the concentrated loads 
are large enough, so that the distance 
between transformers is not greater 
than about two blocks or 600 to 800 
ft. Usually the spacing will be less 
than this because of the location of 
loads. It is generally desirable to se- 
lect not more than two sizes of net- 
work transformers. This reduces to 
a minimum the stock of spare trans- 
formers and protectors and increases 
interchangeability of units. 

In the example three feeders were 
available and the network was to be 
overhead. On the basis of the size of 
loads and the use of three feeders, 


1941 


100- and 150-kva. transformers were 
located as shown in Fig. 2. 

At points where large concentrated 
loads are served it is desirable to use 
two or more transformers rather than 
one transformer much larger than the 
rest of the units. This avoids a large 
number of sizes and the use of a few 
units of a size that is not interchange- 
able with the predominating size. In 
addition multiple unit installations 
improve load distribution and voltage 





Ideal Ratio of Peak Load to Total Trans- 
former Capacity in Network Supplied by 
Two to Six Feeders 


Ratio of Peak Load 
to Transformer Capacity 


Number of Feeders Ideal Usually Attainable 
2 0.50 0.4 
3 0.667 0.54 
4 0.75 0.58. 
5 0.80 0.60 
6 0.83 0.61 





regulation at the large loads under 
emergency conditions. For example, 
if at point e in Fig. 1 one large trans- 
former instead of three smaller units 
were used a third size of transformer 
would be introduced. In addition, if 
a single transformer at point e were 
out of service the large load at that 
point would have to be supplied over 
rather long sections of secondary 
main. This would require heavy sec- 
ondary copper and also result in poor 
voltage regulation. 

Transformer impedance should be 
between 3 and 6 percent. Standard 
network transformer impedance is 5 
to 5.5 percent. Low impedance im- 
proves regulation and fault-clearing 
ability in a network, while high im- 
pedance improves the load division 
among the transformers in service 
under emergency The 
range from 3 to 6 percent is usually 
the best compromise; 81.3 percent of 
network transformers in service in 
1937, for which information is avail- 
able, have impedances in that range. 


conditions. 
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Port Washington Establishes 
Five-Year Economy Record 


Port Washington station, Wisconsin Electric Power Company, the world’s most 
efficient power plant, which recently completed its first five years of operation 






ay 


£. 


ee Oe 
i —, 


: 


a 


Ad 
a 


Cece ees 


* g 


haa) Te AED Lie ick i. | 
ro 5 


oy fl 
ee . 2 % 


Continuous downward trend of heat consumption curve, reaching a low of 
10,729 B.t.u. per kw.-hr. net for 1940, and 90% plant availability are 


high points of performance record of world’s most efficient power plant 


Continuous improvement in Port Wash- 
ington heat consumption in B.t.u per net 
kw.-hr. is attributable to improvement in 


efficiency of auxiliary equipment. favor- 


able loading of the plant on system and 


increased experience of operators 


1937 1938 








PERFORMANCE RECORDS of Port 
Washington station for its first five 
years of operation show a steady de- 
crease in annual net station heat con- 
sumption from a “high” of 10,954 
B.t.u. per kw.-hr. for 1936 to a “low” 
of 10,729 B.t.u. per kw.-hr. for 1940. 
Average consumption was 10,813 
B.t.u. per kw.-hr. for the five years. 
During that period the station was in 
operation 87.8 per cent of the time 
and had an availability of 89.9 per 
cent. 

Port Washington station, to review 
briefly, is an 80,000-kw., single-unit 
plant owned by Wisconsin Electric 
Power Company and located on Lake 
Michigan, 28 miles north of Milwau- 
kee. Salient features of the plant, 
which operates on the reheat cycle. 
are: One 690,000-lb.-per-hour Com- 
bustion Engineering boiler delivering 
1,230-lb. steam at 825 deg. to the 
throttle of an Allis-Chalmers 80,000 
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kw. tandem-compound turbine oper- 
ating at 1,800 r.p.m. Generator is 
rated 85 percent power factor, is air- 
cooled and operates at 22,000 volts. 
Powdered coal (13,000 B.t.u. per lb.) 
is burned in a dry bottom furnace 
having a volume above the water 
screen of 58,000 cu.ft. and 14,000 
cu.ft. below. Boiler is of the three- 
drum, bent-tube type with an area 
of 44,087 sq.ft. and with a combina- 
tion radiant and convection super- 
heater, the former having an area of 
8,700 sq.ft. and the latter 1,464 sq.ft. 
There are 7,976 sq.ft. of water walls. 
An all-radiant heater is located in the 
rear wall of the furnace. Auxiliaries 
are all electrically driven except one 
boiler feed pump and one house serv- 
ice pump, which are both steam-driven 
under emergency conditions. 


Work is currently in progress on a 


second 80,000-kw. 
and 690,000-lb.-per-hour boiler, with 
which it is planned to double the sta- 


turbo-generator 


tion’s capacity in 1943. Similar to 
existing equipment in most respects, 
the design of the new installation is 





80,000-KW. TURBO-GENERATOR at Port Washington— 
a second similar unit is to be added in 1942 


advanced sufficiently to justify expec- 
tations that the thermal efficiency rec- 
ord of the present installation will be 





(1) Load factor = kw.-hr. gen. + (elapsed hours < 80,000) 


(3) Average load = kw.-hr. gen. gross + operated hours. 


Port Washington No. 





Elapsed Available Operated 
Hours Hours Hours 
8,784 7,884 7,612 
8,760 7,570 7,390 
8,760 8,320 7,975 
8,760 7,770 7,770 
8,784 7,855 7,855 
43 , 848 39,399 38,602 


Output 
Net Kw.-Hr. 


382, 863,218 
387,914,490 
393,717,300 
391,411,055 
138,539, 937 

1,994, 446, 000 


Ave. 
Load (3) 
53,100 
55.340 
52,130 
53,200 
58.830 
54,514 


1—Five-Year Performance Record 


Peak Load Availability 
Load Factor % (1) Factor % (2) 
82,000 $7.5 89.8 
81,000 58.4 86.4 
80,000 59.3 95.0 
80,000 59.0 88.7 
82,000 65.8 89.4 
82,000 60.0 89.9 


(2) Availability factor = (hours available + elapsed hours) 





Date 
Started Stopped 
| 

11-22-35 3-14-36 
3-24-36 1—18-—36 
4-20-36 | 4—25-36 
27-36 5- 2-36 

5- 4-36 5- 9-36 
5-11-36 5-15-36 
5-18-36 | 5-23-36 
5-25-36 5-28-36 
6- 1-36 6— 5-36 
6— 8-36 6-13-36 
6-15-36 | 7-— 3-36 
7- 6-36 10— 3-36 
10-13-36 ll- 6-36 
ll— 9-36 11-20-36 
11-20-36 11-20-36 
11-23-36 12— 4-36 
12- 7-36 12-17-36 
12-21-36 12-26-36 
OAS en ckten 
()12-26-36 

12-29-37 1-— 2-37 
l- 4-37 1-12-37 
1-25-37 3-14-37 
4—- 1-37 4— 9-37 
| 4-12-37 4-17-37 
4-19-37 4-24-37 
4-26-37 5- 1-37 
»- 3-37 5- 8-37 
5-10-37 5-15-37 
3-17-37 5-22-37 
3-24-37 5-27-37 
6- 1-37 7-16-37 
7-16-37 10- 1-37 
O<ERMET § scdecses 





| 





Record of Plant Outages by Causes, Port Washington No. 1 


Hours 
Out 


to 
wing 


auc : 
RKOuUuUwY 





Reason for Outage 


1936 
Scheduled spring inspection 
Lack of load 
Lack of load 
Lack of load 
Lack of load 


Replaced bonnet valve on main steam line 


Lack of load 

Lack of load and leak in reheater 
Leaky reheater gaskets 

Lack of load 

Reroll R. H. superheater tubes 
Scheduled fall inspection 
Replace equalizer pipe 

Broken condenser tube 

Tighten bolts on turbine main joint 
Tube corrosion 

Tube corrosion 

Tube corrosion 


1937 
Tube corrosion 
Tube corrosion 
Tube corrosion and repair L.P. turbine 
Scheduled inspection 
Improving turbine balance 
Lack of load 
Lack of load 
Lack of load 
Lack of load 
Lack of load 
Lack of load 
Repair pipe joint 
Error in operation 
Scheduled inspection 
Still operating on 12-26-37 


Date 
Started Stopped 
11-10-37 i— 2-38 
4— 4-38 1-10-38 
41-11-38 1-16-38 
1-18-38 1-22-38 
5- 2-38 5- 7-38 
5- 9-38 5-14-38 
5-16-38 5-22-38 
5-23-38 5-28-38 
5-31-38 6—- 4-38 
6-— 6-38 6-11-38 
6-13-38 6-18-38 
6-20-38 6-25-38 
6-27-38 | 10— 8-38 
10-17-38 
| 
Total.| 
10-17-38 1-22-39 
5-17-39 8-31-39 
9— 9-39 10— 3-39 
10—- 8-39 11-24-39 
11-26-39 | a 
Betas sekewe 

11-26-39 1-19-40 

1—21—40 3-24-40 
3—24—40 1-20-40 

4-29-40 &- 9-40 
8-11-40 9-14-40 
10— 8-40 12-19-40 
12-23-40 Risenas 


TOR eke: 


Out 


> 


>= = 
ae Mel 





Hours | 


| 


| 





Reason for Outage 


1938 
Lack of load 
Lack of load 
Lack of load 
Scheduled inspection 
Lack of load 


| Lack of load 


Lack of load 


| Lack of load 


Lack of load 

Lack of load 

Lack of load 

Lack of load 

Scheduled inspection 

Still operating on 12-26-38 


1939 
Scheduled inspection 
Tube failure 
Replace eight water screen tubes 
Inspect water screen tubes 
Still operating 12-26-39 


1940 
Repair leaky hand hole in screen tube 
header 
Repair bypass valve in F.W. line 
Scheduled inspection 
Broken blades in last row of L.P. end 
Scheduled inspection 
Screen tube failure 
Still operating 12-26-40 





() Operating month ends five days before calendar month. 
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Port Washington Power Plant, Averages of Operating Data 


Annual Averages | Annual Averages 





































































a 5- ee 
Date — Month Ending [~ —_ ‘| Date — Month Ending ee : 
1940 1939 1938 1937 1936 1940 | 1939 1938 1937 1936 
| 
Coal iler Room. Cont. 
To bunker (tons per day). 550 499 484 513 495 508 Gas temperature, °F. Cont. 
Pulverized (tons per day) . 551 496 484 515 495 508 Air heater out......... 394 374 365 375 378 377 
Burned, approx. (tons per RA re 363 356 361 366 356 361 
cere Se iyi dca tacks 551 495 484 515 “ 508 Air temperature, "?. 
Mill hours...............| 33.71 | 29.98 | 29.24 | 32.39 | 33.7 31.82 ARP ROE TRG 56 555)6 5 5:6: 180 180 180 171 159 174 
Mill tons/hour........... 16.4 16.6 16.6 16.0 14. 7 16.1 Air heater out......... 584 546 546 551 549 555 
Mill system kw.-hr./ton...| 15.1 15.1 14.7 14.6 15.8 15.1 Pees ME OS 0640685 00% 116 115 117 118 115 116 
Moisture, mill in. %...... 4.3 4.0 3.9 3.7 3.6 3.9 FOB, 0 6 ace 5 300 oe'stc 0's 468 431 429 433 434 439 
Moisture, mill out, %.... 1.9 1.8 1.7 1.7 1.8 1.8 air oe heater..... 88 93 95 95 92 93 
| No. 1 mill fineness % fe perform., % of std...| 102| 102| 107] 101 97 | 102 
{ through Flue gas washer perform- 
200 mesh..............| 64.78 | 65.95 | 65.59 | 65.28 | 65.14 | 65.35 ance 
100 mesh..............| 87.77 | 88.60 | 88.53 | 88.78 | 89.21 | 88.57 Ash & refuse to washer, 
48 mesh..............| 97.75 | 98.04 | 97.94 | 97.86 | 97.97 | 97.91 RE errr Eee ee 6 ewes: P csies 4 2tces 1,300 
28 mesh..............| 99.77 | 99.81 | 99.78 | 99.74 | 99.76 | 99.77 Refuse removed, tons... 988 EE Vegas El waken Eke wen 985 
20 mesh. . cesceeesc} 99.98 | 99.98 | 99.97 | 99:96 | 99:95 99.97 Efficiency, %.......... 69.8 eh re ee eee Ber 75.8 
SIE 650 Gus op oes | 100 100 100 | 99.99 | 99.99 100 
No. 2 mill fineness % Turbine Room 
through AWG/EOO; OM nce sicccuss 58,570 |52,938 [52,130 |54,885 [52,771 |54,295 
ee 65.87 | 66.88 | 66.39 | 65.06 | 66.55 | 66.15 Temperatures, °F. 

ROPER. cba own aninse $9.11 | 89.50 | 88.99 | 88.58 | 90.13 | 89.26 | Rae 837 836 835 831 825 833 
I i a eal 98.23 | 98.37 | 97.96 7.78 | 98.39 | 98.15 rrr eee 825 82) 817 820 809 818 
eee 99 83 | 99.85 | 99.77 | 99.73 | 99.81 | 99.80 Reheater inlet. ........ 543 542 540 544 541 542 
PRIN, 6553 00S wien 99.98 | 99.98 | 99.96 | 99.96 | 99.96 | 99.97 Reheater outlet........ 832 830 829 829 822 828 
IN fa a ah ia 100 100 100 | 99.99 99.99 100 ENGL) EE. 00's 6.0% 00:00 503 501 499 500 488 498 

B.t.u./lb., ash, moist. free.}14,941 |14,925 |14,996 |14,967 |14,939 |14,954 Pressures, lb. G. 
ee a ar 13.644 13,574 13,603 |13,552 |13,606 |13,596 IR Ss on dn a keira 1,269 | 1,198 | 1,184 | 1,166 | 1,184 | 1,200 
B.t.u./lb., as received.... . 13,003 |12,963 |13, . 12,983 |13,035 {12,998 BS shes 640.5556 1,133 | 1,008 987 | 1,035 986 | 1,030 
CR cadchcaws oes 4.7 4.5 4.2 4.3 4.4 Reheater inlet......... 291 260 254 270 258 267 
Volatile, < Ne ee. 34.30 | 34.43 34° a 34. 82 35.87 | 34.78 Reheater outlet........ 260 231 224 239 229 237 
Fixed carbon, %......... 57.02 | 56.52 | 56.24 | 55.72 | 55.21 | 56.14 PU NE vice sk 0s 40.3 34.8 34.5 37.6 34.5 36.3 
i A eee 8.68 9.05 9.29 9.46 8.92 9.08 Stage efficiencies, % 
Selphen, DaedsWacew rss vx 1.27 1.32 1.39 1.92 2.51 1.68 Ist inlet to rehtr. inlet. 80.7 80.6 80.6 80.2 77.9 80.0 
Ash fusion temp., °F... ..| 2,310 | 2,294 | 2,256 | 2,241 | 2,199 | 2,260 Rehtr. out. to No. 3 htr.| 82.9 83.6 84.5 84.3 85.4 84.1 
| Both.. es 82.0 82.3 82.8 82.5 82.1 82.3 
Pulverized Coal Com-| Cir. water ‘out, ¥. Cae aed 50.8 50.5 50.5 49.8 50.8 50.5 
posite Sample | | = water in, F 5s Mn ee = =< ee = 7 
B.t.u./Ib., ash, moist. free.|14,927 |14,930 |14,986 |14,943 |14,965 |14,950 | GOrduneate Foo, s7¢| se7|-575| 587. ‘s ; 
B.t.u./Ib., dry. .......... /13,633 113574 [13,573 |13,506 [13,623 |13,582 | Condensate, F........... ee ae | ae) ae 
B.t.u./Ib., as received... 13,401 |13,343 |13,369 |13,299 |13,414 |13,365 a 5 5 
- po = PSP eres 0.52 0.49 0.49 0.49 0.56 0.51 
Moisture, %............- 1.7 1.7 1.5 1.5 1.6 1.6 Standard. . | 0.52] 0.51 | 0.51] 0.51] 0.51] 0.51 
Volatile, %... 2.222222 34.17 | 34.28 | 34.28 | 34.43 | 35.80 | 34.59 | Ftandard............. | See | mie 
| en - ee @ High (+) or low i ste 0.00 |—0.02 | —0.02 |—0.02 |+0.05 0 00 
Fixed carbon, ‘h- ere 57.16 | 56.64 | 56.29 | 55.95 | 55.23 | 56.26 Ai let 044 042 0.43 046 054 0.46 
Ash, %.. seocccee| 8.62] 9.08] 9.43 | 9.62] 8.97] 9.15 Ai S eeee saree a. 37 36 31 33 
Sulphur, %...........5.- eet San) Sarl BA) BOT he ee " ' 
. Electrical 
Boiler Room Output, gross, 1,000} 
Steam, million lb./day....|10.733 | 9.599 | 9.576 | 9.924 | 9.733 | 9.913 LO : ee 1,409.0 |1,253.5 |1,234.8 |1,301.9 {1,256.2 {1,291.1 
Feedwater, mil. lb./day...|10.700 | 9.548 | 9.407 | 9.801 | 9.556 | 9.802 Output, net, 1,000 
Ave. output, thds. lb./hr. . 449 404 403 | 420 412 417 RE FM iit cess ces 1,338.0 |1,187.4 |1,169.8 |1,235.4 |1,190.8 |1,224.3 
Hours steaming per day.. 23.92 | 23.77 | 23.78 | 23.62 | 23.65 | 23.75 Auxiliaries, 1,000 
Hours banked per day. . -O1 0 .16 .16 22 ll RW SOOT. 6. v5 se cicivc 71.0 66. 1 65.0 | 66.5 65.4 | 66.8 
% excess air............. 18 19 | 19 | 23 | 20 20 Availiarios, G%....4 66.505 5.0 5.3 5.3 5.1 5.2 e: 
Pressure, lb. G........... 1,289 | 1,221 1,216 | 1,190 | 1,225 | 1,228 % for coal prep........ 0.59 0.60 0.57 0.58 0.62 0.59 
Feedwater temp., °F...... 395 388 388 378 | 381 386 % for B. R. fans....... 1.09 1.08 1.03 1.06 0.98 1.05 
Feedwater press., lb. G...| 1,499 | 1,400 | 1,379 | 1,368 | 1,421 | 1, 413 % for B. F. pumps..... 1.53 1.63 1.58 1.48 1.57 1.56 
B.F. pump eff., % actual.| 67.3 | 60.6 | 63.3 | 65.9| 65.4| 64.5 % for circ. pumps......} 1.03 | 1.18] 1.16} 1.09] 1.13] 1.12 
B.F. pump eff., % standard) 66.1 | 65.0 | 66.1 | 64.9] 65.1 65.4 % for miscellaneous....| 0.82 0.81 0.96 0.89 0.90 0.88 
%J comb. in fly ~~ eee 12.26 | 10.77 | 14.00 | 12.09 | 13.42 | 12.51 
Exh. to htrs. thd. lb./day.| 1.2 | Oi 2.71 26] Fe2 4.3 Station Water Rate.) 
Steam temperature, °F. Be JOP. 00556 cc sas 7.59 7.62 7.62 7.53 7.61 7.59 

Rad. suphtr. out....... |; 691 692 687 673 | 675 684 

Con. suphtr. out....... | 841 842 842 839 831 839 Station Heat Consump- 

Reheater in............| 536 538 537 538 534 537 tion, B.t.u./kw.-hr. 

Benenter Out. «...00.00 | 838 841 842 840 | 831 838 oR ee res 10, 182*|10, 198*|10, 217*|10, 277*/10,376*/ 10, 248* 

Gas temperature, °F. NS Sus ote pnd oe 547* 572*| 571* 558* 578* 565* 

Air heater in........... | 757 730 726 | 741 | 734 | 738 PES cdc Cin eeseaee® |20,729*|10, 770° ee een 10,813* 

















*Weighted average. 
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improved upon. Among other factors 
contributing to this improvement will 
be the use of hydrogen instead of air 
cooling for the 80,000-kw., 1,800- 
r.p.m. generator. 

In operating the plant at a five- 
year average load of 54,295 kw. (load 
factor 60 percent) 508 tons of pulver- 
ized coal with an average heat content 
of 12,998 B.t.u. per lb. (as received) 
were burned per day. This, for the 
average daily net output of 1,224,300 
kw.-hr., represents a coal consumption 
of 0.83 lb. per kw.-hr. for the five- 
year period. Station water rate was 
7.59 lb. per kw.-hr.; average steam 
output 417,000 lb. per hour or 60.6 
percent of boiler rating. 


Heat Consumption 


Gradual improvement in heat con- 
sumption, which for five years has 
held for Port Washington the title of 
“World’s Most Efficient Station,” can 
be traced to several factors. Prominent 
among these are (1) improvement in 
the efficiency of certain auxiliary 
equipment, such as boiler feed pumps 
and extraction heaters; (2) more fa- 
vorable loading of the plant as the 
system load has increased, and in 
1940 a reduction in the amount of 
hydro-electric power sent into the sys- 
tem from interconnected companies, 
and (3) increased experience on the 
part of operators. 

The high plant availability factor. 
89.9 per cent for the five years, testi- 
fies to the plant’s relatively trouble- 
free operation. By far the greater part 
of the plant outage time, 74.6 percent 
to be exact, was for scheduled inspec- 
tion and for lack of load due to an 
excess of hydro-absorption into the 
system. 


Availability 


Most serious operating difficulty re- 
sulted from accelerated corrosion of 
the water screen tubes at the point 
of highest heat input. On one occa- 





PORT WASHINGTON boiler room. Operating panels are at right. the boiler with its 
20 coal feeder pipes are visible at the center of this view 


sion a new #-in. tube corroded through 
in five days. In the last analysis the 
trouble was attributed to excessive 
temperature differences between two 
sides of the tubes in the water screen. 
This was believed to have set up elec- 
trical potentials, resulting in electro- 
chemical corrosion, which was accel- 
erated by high water alkalinity of an 
oxygen-reducing nature. Through 
controlling alkalinity—guided by hy- 
drogen measurement—and maintain- 
ing water non-oxygen reducing in na- 
ture, it was found that a_ neutral 
protective film was formed in the 
tubes, which eliminated the rapid cor- 
rosion difficulties. 

To carry heat away from the upper 
tube surface and reduce the tempera- 
ture differential between the hot up- 
per and cool lower surfaces a swirling 
action was producd within the screen 
tubes by pushing helical-shaped steel 
strips into the screen tubes where trou- 
ble was most pronounced. When trou- 
ble ceased in these tubes and appeared 





1936 

|. Elapsed time, hours. . . satan 8,784 
’. Plant operated, hours........ 7,612 
OS SS ere ee 86.7 
Total outages, hours..... ‘ ; 1,172 
MMS CNC eeccnanr tesa ken 13.3 
Scheduled outages, hours......... 468 
IIS 3 die fas 4, 5 bi So bts §.3 
Lack of load, hours. ....... rv 272 
EE, Gr vandeue. ware oan dard $.3 
Mechanical trouble, hours... . 297 
eM Ws nc. ce awe cdwo ses 3.4 
Corrosion trouble, hours... . . gad 135 

» i. re ne 15 


Summary of Port Washington Plant Outages 


5-Year 

1937 1938 1939 1940 Total 
8,760 8,760 8,760 8,784 13,848 
7,390 7,975 7,770 7,855 38,602 
84.4 91.0 88.7 89.4 88.04 
1,370 785 990 929 5,246 
15.6 9.0 1 Ss 10.6 11.96 
664 440 775 770 3,117 
c 5.0 8.8 8.8 7.11 
180 345 ‘ ‘ aaa 797 
2.1 1.0 1.82 
132 j aan 77 506 

5 ‘ ‘ 9 1.15 
394 215 82 826 
1.5 2.5 0.9 1.88 
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in tubes without helices their use was 
extended, until all tubes are at present 
equipped with full-length helical 
strips. 

The last outage caused by corrosion 
resulted from a failure in a portion 
of a tube not provided with a helix 
to aid circulation. The installation of 
full-length helices in all tubes has ap- 
parently corrected the corrosion dif- 
ficulty. 





Pre-Assembled Aerial Cable 
Improves Service Continuity 
|Contigued from page 65| 


into the primary lines as the messen- 
ger alone might do. There also is no 
need for a man to ride a cable chair, 
installing rings on the messenger with 
his head close to the energized pri- 
maries. With this type of aerial cable 
a 75 percent reduction in the time 
that a lineman is needed on the pole 
is obtained. 

While there is a little more work 
in installing this type of cables di- 
rectly through trees, so far this addi- 
tional work has not been sufficient to 
offset the over-all efficiency of this 
method, which is utilized whenever 
tree-trimming costs are likely to ex- 
ceed $80 per mile of line per year. 

The size and weight of cable to 
which this construction is adaptable 
has some limitations, but we have in- 
stalled cable of this type up to three 


No. 1/0 conductors without difficulty. 
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Novel Scheme Coordinates 
Relays and Fused Taps 


Proposes application of instantaneous and time over-current relays to 


secure selective coordination of relays and fuses on rambling 35-kv. 


M. R. HOWELL," Jackson & Moreland, Engineers, Boston, Mass. 


3 conductors Yo ACSR eg. sp. 533' 
l2Mi.5.3+S8.55Q 6M. 2.65+/4. 280) 
2004. fuse 
Silver 
3-/000 kva, 
4O07JoX 


400A. fuse 
si/ver 


3-100 kva. 


Phase relays > 
C7 25:5 


4.43'egsp. © 
p Mi Me4ACSR > 


Note:— A// percentages given on a 20,000-kva, base 


radial lines having fused transformer tap of large kva. near feed point 


6.8% X 
i transient 


47ox 
Station No.1 


2.3 Kv. 
POPS ; Max.3~-Phase Fault 
Distribution Fault At Current Kv. Base 


Power Sw.No.3 3,065 amp. 35 
4A 1,805 « 3 


; 5 
B 570 “ 35 
B 8,600 « 2 
Sw. A 1,25/  « 2 
“ “a 4/ ao “ 6 
Cc 298.5 « 6 
D 147 « 6 
E 5944 35 


Max. One-Line to Ground Fault 
Fault At 


Sw.No.3 5,640 amp. 35L.tol, 
A 1,340 « 35446 
E 350 “ geaeu 





HYPOTHETICAL transmission system with radial feed from 70-kv. bus in station No. 1 
and a multiplicity of fused transformer taps 


THE JOB of utility relay engineers to 
limit disturbances caused by system 
faults to the minimum number of 
customers generally speaking is not 
difficult with transmission lines oper- 
ating at 66 kv. and above. There are 
relatively few transformer banks 
tapped to these lines between substa- 
tions and the high-speed directional 
relays on the substation breakers clear 
line faults with little disturbance to 
customers. 

More difficult is the case of ram- 
bling 33-kv. lines where a great num- 
ber of transformer banks are tapped 





* Author Howell, formerly with Central Illinois 
Public Service Company, Springfield, Ill., joined 
the staff of Jackson & Moreland, Engineers, on 
December 30, 1940—EDITORS. 
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to the line through high-voltage fuses. 
Coordination of relays and fuses in 
such cases is desirable, so that inter- 
ruptions caused by failure of high- 
voltage bushings and faults within the 
transformer or on the secondary may 
be limited to customers served by the 
bank at fault. But such coordination of 
relays and fused taps at all fault cur- 
rent values is frequently difficult, par- 
ticularly when a radial line leading 
from the circuit breaker is long and 
has a fused transformer tap of large 
kva. rating only a short distance from 
the circuit breaker. 

If an attempt is made to obtain se- 
lective coordination with the conven- 
tional forms of relaying in such cases, 
it is often found that either the time- 


lever settings will be so high that 
heavy current faults near the breaker 
will not be cleared soon enough or 
that such high current tap values will 
be used on the relays that proper pro- 
tection will not be obtained for faults 
near the end of the line. 


Unorthodox Scheme 


This article will discuss in detail 
the application of a rather unconven- 
tional form of relaying to radial lines 
of this type using over-current re- 
lays — both time over-current and 
instantaneous types — without direc- 
tional control to obtain selective co- 
ordination between relays and fuses. 

Fuses and time over-current relays 
which have inverse timing over a wide 
current range are best adapted to 
coordination under these circum- 
stances. Instantaneous over-current 
relays are useful in maintaining co- 
ordination when the system back-up 
capacity is maximum, even though 
fault currents under other operating 
conditions are not high enough to op- 
erate them. By providing them with 
a means for obtaining a definite de- 
lay in the tripping of the oil switch 
these instantaneous over-current re- 
lays may be set to reach far into a 
fuse-protected transformer bank with 
selectivity and to provide protection 
far out on the line with a short time 
interval. This introduces a form of 
over-current step relaying the value 
of which seems to have been over- 
looked. Instantaneous over-current re- 
lays used in this manner with a defi- 
nite time delay in the trip circuit 
should always have a 90 percent drop- 
out characteristic. 
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Instantaneous over-current relays 
and auxiliary relays connected as de- 
scribed in the following for obtain- 
ing a definite tripping time are low 
in cost and very dependable. How- 
ever, it is often possible to obtain 
strict selectivity without resorting to 
instantaneous over-current relays if 
fuses and time over-current relays 
having an inverse time characteristic 
over a wide range are used. 


Selective Coordination 


In the following a method of ob- 
taining selective coordination for the 
35-kv. line illustrated will be de- 
scribed. This line is fed from a 70-kv. 
to 35-kv. step-down substation. It il- 
lustrates typical conditions confront- 
ing the relay engineer of a company 
giving service to small cities or 
towns and to coal mines scattered 
over an extensive territory. 

Referring to the diagram, it will be 
noted that the distance in ohms from 
station No. 1 to station No. 2 is short. 
However, the distance from station 
No. 1 to the farthest point in the line 
is considerable and is enough to make 
satisfactory coordination of the relays 
and fuses difficult. Besides maintain- 
ing relay and fuse coordination it is 
desirable to clear heavy 
faults as soon as possible 
at station No. 1 to prevent 
disrupting the stability of 
the 70-kv. system. At sta- 
tion No. 2 the main trans- 
former bank, tapped on the 
35-kv. line through fuses, 
steps the voltage down to 
2.3 kv. for local distribu- 
tion. A step-up transform- 
er bank is also tapped on 
the 2.3-kv. bus through 
fuses to step the voltage up 





CONNECTION of over-current relays at station No. 1 


to 6.9 kv. for rural distribution. The 
6.9-kv. line is connected to the bus 
through an oil switch. Time over- 
current relays having instantaneous 
elements are connected to trip the oil 
switch. A reclosing relay is set to 
reclose the oil switch three times and 
lock out in case the fault condition 


PLATE I- COORDINATION FOR PHASE FAULTS 
35-Kv. LINE 


B, Definite time over-« : ay a 
D, 35 kv, 200A, fuse at sta. No.2 
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PLATE TIT- COORDINATION FOR PHASE FAULTS 
6.9 Kv. LINE urve A.23kv..400A fuse 


persists. The over-current relays are 
set to be selective with a 25-amp. tin- 
link fuse on the line. 

It is considered that 0.5 second se- 
lectivity’ allowed for relays will per- 
mit a safety factor of 0.35 second 
and that 25 to 35 percent additional 

[Continued on page 122 










CURVES show coordina- 
tion between fuses and 
relays for different re- 
lay arrangements on 35- 
kv. and 6.9-kv. systems 
—Plate I, coordination 
for phase faults on 35- 
kv. line; Plate II, coordi- 
nation for ground faults 
on 35-kv. line, and Plate 
Ill, coordination for 
phase faults on 6.9-kv. 
rural circuit 

























ae <4 a: Gp ea 56 

wn ° wn o in © 6.9 Ky. 
- N“ ~ ™ m ¢ Bose 
o ° o o o o 

wy o w o wo oe. 

vt o n o o xe — 


(431) 75 

















































Editorials 


S. B. WILLIAMS, Editor 


Prudent Investment 
Theory Invoked 
“PRUDENT INVESTMENT,” the pet valuation theory 


of the New Deal, has now passed from the stage of theory 
to that of fact. In spite of the refusal of the Supreme 
Court two years ago to substitute prudent investment for 
fair value as defined in Smythe vs. Ames, the Federal 
Power Commission invoked its use in the recent decision 
cutting the rates of the Chicago District Electric Generat- 
ing Company (State Line). 

This case is extremely important because if the deci- 
sion is allowed to stand it marks the beginning of another 
long series of rate cases based upon the lower values 
which are expected to result from the operation of the 
prudent investment formula. 

For some time the FPC has been collecting from 
utilities data on original cost. Since it took so long, three 
years, to make such a simple determination as the State 
Line case, the assumption is that this decision was held 
back until the commission had the greater part of the 
original cost data from all utility systems in hand. If 
that assumption holds water, then this case is but the 
prelude to a series of rate investigations in places where 
FPC has jurisdiction. 

The substitution of original cost for reproduction 
new is urged by its supporters on the grounds of a one- 
time determination and greater simplicity. When one 
considers the great cost of some valuations and the time 
they took it would appear on the face of it that the above 
suggestions had merit. The argument in the State Line 
decision, however, discloses some of the perniciousness 
of the theory. 

When reproduction new is invoked to determine fair 
value the testimony of experts is introduced by both sides, 
and if widely at variance some compromises may be made. 
When determining prudent investment the commission 
need not be handicapped by the evidence of experts. The 
books show what the property cost. All the commission 
has to do is to determine in its own mind whether the 
price paid was a prudent investment. 

For instance, in building a station land may be 
secured at the then price to accommodate a possible later 
extension or larger coal storage. Was that a wise thing 
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to do? Some commission, years later, with all of the hind- 
sight, attempts to decide the wisdom of those decisions 
without any regard for conditions existing at time of 
purchase. 

Facing as we are a period of inflation, it is obvious 
that the prudent investment theory presents to unfriendly 
regulation a weapon with which to pare down rates in 
spite of rising costs. 

The question which faces the industry, therefore, is 
whether this theory will be accepted by the Supreme Court 
in the place of fair value. The last decision in which this 
point came up was decided in favor of Smythe vs. Ames 
by a New Deal court. Will it reverse itself? 


How to Measure 
Relative Lightning Severity 
ONE TROUBLESOME FACTOR about lightning data 


and experience is that there is no good index of the rela- 
tive severity of lightning storms from season to season. 
In fact, the principal index now available is the relative 
amounts of fuse blowing, flashovers and transformer 
burnouts. As that is the very experience which one would 
like to correlate with extent, frequency and intensity of 
the lightning, we are confronted with a situation in which 
the result has to be the basis on which the magnitude of 
the cause is inferred. 

Isokeraunic lines have been established as a topo- 
graphical record for actual and typical lightning seasons. 
But these are based solely on number of storms and take 
no account of relative severities. Since it is well recognized 
that storms vary widely in their capacity to create elec- 
trical system disturbances, apparently what is needed is 
an additional measure of relative severities. Possibly the 
objective should be to extend the present observations 
so as to derive the aggregate of mega-amperes involved 
in the strokes, reduced to a square-mile basis. Still an- 
other possibility might be to deduce the kilocoulombs 
represented in the various earth-cloud images or even the 
absolute earth potential in the disturbed area. Perhaps 
some one can improve materially on the photographic 
summation which was used several years ago in the 
studies conducted on the Pennsylvania Power & Light 
Company's Wallenpaupack 220-kv. line. That improvised 
instrument had a small camera aperture and the cumula- 
tive exposure was taken as a measure of relative severities. 

Though these are difficult to ascertain, hardly less 
phenomenal facts have already been pried out of nature’s 
spectacular mystery. Nothing seems to daunt the lightning 
researchers. They seem to follow Nansen’s aphorism that 
“the difficult is that which can be done immediately, the 
impossible is that which takes a little longer.” Whenever 
we can add these “impossible” deductions to our present 
fund of knowledge we shall be in a position to analyze 
equipment and line performance still better and thus pave 
the way to strictly lightning-proof operation. 
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At least there is a challenge to continue lightning 
studies to the point where it will be less necessary to 
acknowledge inconsistencies in system and equipment per- 
formance records—inconsistencies that would melt away 
if we could record just a bit more about the relative 
viciousness of the disturbances. 


The Trend Toward Contracting 
of Construction Work 
FROM TIME TO TIME we have been asked if utilities 


were doing more or less of their own construction work 
and why. To get the answers we conducted a mail survey 
the results of which will be found in this issue. 

The trend definitely is toward contracting the work 
and the reasons are what would be expected. Primarily, 
letting out construction work relieves the utility of the 
employment of temporary labor and of the responsibility 
to maintain employment of construction labor when work 
eases off. 

During the past ten or twelve years construction was 
spotty and a company doing its own work had the choice 
of one of two evils. It could maintain a crew at consid- 
erable expense, even when there was not enough work, or 
it could hire new crews—untrained to the company’s ways 
and not necessarily well skilled—whenever a job was 
started. An outside contractor could relieve the company 
of this problem. 

While employment problems are of primary consid- 
eration, there is another side that should not be over- 
looked, especially if the prudent investment theory should 
gain ground, and that is the determination of original 
cost. 

When a company does its own work a regulatory 
body can find fault with the cost of about every job. When 
a contractor is employed there is much less to question 
when arriving at the cost. 

And particularly should this be true during the 
period of national emergency, when costs can be so 
uncertain. Extra costs are bound to arise which if incurred 
by the utility might be imprudent, yet be approved when 
charged by the contractor. 


Extension of Army Service Time 


BUSINESS faces another series of personnel problems in 
the extension of selective service time. On the original 
basis of one year for draftees, reserve officers and guards- 
men, certain plans were set up for temporary replacement, 
extended insurance payment and other benefits, as well as 
idditional compensation. If the time is extended to an- 
ther year and a half, as is proposed, how many businesses 
can keep jobs for their employees in service? 
People who have held jobs under temporary replace- 
ent appointments and done the work satisfactorily are 
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much less likely to be shoved back when an old employee 
returns to his job. Moreover, an employee away from his 
work for 24 years may have considerable difficulty pick- 
ing up where he left off. To some companies it is not going 
to be easy to carry men on the payroll, to make up differ- 
ences in pay, as well as carrying all the employment 
benefits. Particularly do all these conditions apply to the 
older men who have been inducted into service, men who 
had already made considerable progress in climbing the 
ladder of responsibility. 

If and when it is decided that the men must stay in 
service for some time beyond the year as originally 
planned for, management should quickly decide what 
changes, if any, in personnel policy are required and let 
them be known. 

There can be no question but what the decision of 
management generally will be to take employees back 
upon discharge and to try to find a place for them in the 
organization. To guarantee old jobs after a period consid- 
erably beyond one year is going to prove difficult. The 
sooner a decision is made the better, however, because 
the temporary replacements are entitled to know where 
they stand. 


Dealer Relations Policies 
Under Reduced Production 


WHAT EFFECT will the imminent curtailment of appli- 
ance sales have upon the dealer relations policy of util- 
ities? Will more utilities cease direct sales of residential 
appliances in order to release more equipment to dealers 
so that they can stay in business, or will they have to 
take over a greater share of the sales because dealers have 
to fold up? 

What effect, also, will such curtailment have upon 
the business of the specialty electrical dealer? Will util- 
ities make a special effort to maintain them in business, 
and if they do will they have to be selective on the basis 
of merit? Obviously, the department and general stores 
will be better able to survive this emergency because of a 
greater variety of merchandise. Do the utilities want to 
entrust the dealer merchandising very largely to this 
type of outlet? 

After a period of ten years or more of intensive 
activity in building up a program of dealer relations 
which has resulted in the major portion of the appliance 
sales being directed through dealer channels, the obvious 
thing is naturally to try to preserve as much of the set-up 
as possible. 

Even if the utilities by throwing more of their sales 
to dealers are not able to prevent the closing up of a 
great many of the smaller places; the fact that they did 
everything possible to pull them through is bound to 
create a very favorable public opinion and a brand of 
dealer relations that will be very valuable when this emer- 
gency is over and utilities need load badly. 
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More Capacity Scheduled 
in Raritan River Station 


Jersey Central Power & Light will increase plant capacity from 45,000 
kw. to 103,000 kw. by adding two Babcock & Wilcox boilers 
and a new 25,000-kw. General Electric topping turbine 


Construction work now under way 
and planned for the Raritan River elec- 
tric generating plant at Sayreville, N. J., 
of Jersey Central Power & Light Co. 
will increase the present capacity of 
45,000 kw. to a total of 103,000 kw. by 
the end of 1943. Power loads for de- 
fense activity and normal customer 
growth have been anticipated and a 
plentiful supply of electricity will be 
available. 


Planned Additions 


The new construction now under way 
is a result of studies made in May, 1940, 
to forecast load conditions, according 
to William H. Baldwin, assistant to the 
president. Mr. Baldwin said that plans 
were then made for the installation of 
additional equipment in the plant this 
year. 

At the time the Raritan River station 
was built by the Eastern New Jersey 
Power Co. it was intentionally under- 
boilered. The plant as built consisted of 
two 30,000-kw. turbo-generators, or ap- 
proximately 45,000 kw. Engineers 
recommended that boilers be purchased 
to utilize this excess of generating 
capacity and that later other equipment 
be installed to increase the station 
capacity. Their report recommended 
that the work be done in two steps, the 
first of which is now going forward. 
Contracts have been placed for the 
major equipment for the second step. 

The first step, estimated to cost 
$928,000, consists of a boiler designed 
to operate initially at the present station 
pressure and temperature. The boiler, 
purchased from Babcock & Wilcox, is 


78 (434) 


now being installed and will be in oper- 
ation late this year. The station capac- 
ity will be increased 15,000 kw. 

The second step, estimated to cost 
$2,200,000, consists of the installation 
of another Babcock & Wilcox boiler and 
a 25,000-kw. General Electric topping 
turbine, exhausting into the present sta- 
tion header. This topping turbine will 
further increase the capacity of the sta- 
tion by 25,000 kw. normal rating. 

Mr. Baldwin pointed out that by the 
installation of the boiler provided for 
under the first step, the installation of 
the 25,000-kw. topping turbine and the 
adjustment of the wattless component 
the capacity of the station will be in- 
creased from the present 45,000 kw. to 
a total of 103,000 kw. by the end of 
1943. 


Expansion of Steam 
Faster Than Hydro 


Expansion by privately owned utility 
concerns that use steam-generating 
equipment will be faster and cheaper 
than enlargement of our government- 
owned hydro-electric facilities in meet- 
ing the power demands of the defense 
program, Representative George W. 
Johnson of West Virginia asserts. 

Either method will impose heavy de- 
mands on industries manufacturing gen- 
erating equipment, he points out, but in 
steam plants the equipment and the 
buildings are all that is needed. 

In hydro-electric plants, dams and 
waterworks, which mean a large capital 
expense, more labor materials are neces- 
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sary in addition to the installation of 
equipment. Also the time of completion 
is twice as great. Furthermore, Repre- 
sentative Johnson argues, the location 
of steam plants is more flexible, elimin- 
ating long-distance transmission prob- 
lems. 

The coal industry is asleep at the 
switch, says Representative Johnson, 
while hydro-electric groups are fully 
awake to our present need of low-cost 
generating capacity, and what they can 
do to meet it. Representative Johnson 
thinks that some generating equipment 
can be installed at the mouths of the 
mines, and hopes to arouse the coal in- 
dustry to action in this direction. 


Nantahala Power Will 
Buy Utility System 


Nantahala Power & Light Co. has 
been granted permission by the North 
Carolina Utilities Commission to pur- 
chase the holdings of the Smoky 
Mountains Power Co. The Smoky 
Mountains company’s chief business is 
to supply electric energy for Bryson 
City under a lease through which it 
operates the town’s generating plant. 

It was stated that the Nantahala 
company will assume charge of the 
holdings on September 1. The hold- 
ings consist of the generating plant 
on Oconaluftee River, 5 miles east of 
Bryson City, and the distribution 
system. 


Rains Aid River Flow 


The flow of the Connecticut River has 
been materially improved as a result of 
recent rains. The flow at Turners Falls 
gave an output to the plant equal to 
approximately 70 percent of its full 
capacity, following the rain. The rivers 
in Massachusetts and Connecticut had 
minor flashes, but are down to minimum 
summer levels. 
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NEWS BRIEFS 





THE CIRCULATING WATER PUMP for the 
condenser of the 165,000-kw. machine 
at Philadelphia Electric’s Richmond 
station pumps 99,000 gallons per min- 
ute—as much in one minute as a house- 
holder is allowed for a year on his $8 
minimum water charge. 


CLASSES IN ELECTRIC COOKING run by 
the home service department of Central 
Maine Power Co. in the season just 
closed drew 18,140 people into the fold 
for instruction. The western division 
broke first with 5,714 in attendance. 
This record attendance cost about 13 
cents per person and the new-business 
department chalked up $135,169 in elec- 
tric appliance sales in June, another 
record. 


THE GROWING scarcity of farm labor 
is making easier sales talks for mechan- 
ization of farms, especially electrical 
equipment. The Electric Water Sys- 
tems Council is going out for more 
business with promotional work inten- 
sified. High farm prices are giving the 
farmer more “cartwheels” to jingle in 
his jeans. 


Repuies from five public utilities to 
N.A.M. shows that the average per 
capita cost of medical program to be 
$4.83 and the ratio to average for all 
industries to be 0.93. Of four replies the 
average per capita cost of safety pro- 
gram was $2.56 and the ratio 0.77. 


PROPOSALS TO CURTAIL production of 
consumer goods to make more facilities 
available for national defense has 
brought opposition from labor unions 
who view the situation as causing loss 
of employment. One CIO union opposes 
arbitrary reductions, suggests that re- 
ductions be offset by an equal volume 
of government orders and that laid off 
workers be given first call on jobs with 
other companies. 


FIVE HIGH SCHOOL GRADUATES have 
been selected as 1941 winners of War 
Memorial Scholarships established by 
Westinghouse in honor of its 5,000 em- 
ployees who served in World War I. 


JEAN Lovejoy, home service director 
of West Penn Power, has broke out in 
print as co-author, with McCall’s Maga- 
zine’s Kathleen Robertson, of an illus- 
rated article on electric ranges. It ap- 
irs in McCall’s August issue. 


t 


PRIZES OF $25, $15, $10 went to three 
nners of the need for foreign trade 
‘ontest conducted by Westinghouse. A 
tal of 65 letters were submitted by 
employees and Joseph F. Mann, assist- 
ant industrial apparatus manager of the 
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ADDS NEW CAPACITY—Steam plant at San Juan of Puerto Rico Railway, Light & 
Power Co., where a new 7,500-kw. Westinghouse turbo-generator is being put on the line 
to meet growing power load due to national defense activities and industrial growth 





International company, took first prize. 
Carl A. Hergrueter was second and 


Phillip H. Scheller, third. 


Revise Service Rules 
for Wisconsin Utilities 


Rules and regulations which for the 
past 23 years have guided Wisconsin 
utilities in furnishing electric service to 
customers have recently undergone a 
comprehensive revision at the hands of 
a 35-man group consisting of the Wis- 
consin Public Utility Commission staff, 
a committee of 24 private utility en- 
gineers and seven engineers from the 
Wisconsin municipal utilities. 

The revised service rules were made 
public in a 65-page order of the Wis- 
consin commission. The order covers 
such subjects as quality of service, meter 
reading, billing maintenance and test- 
ing of equipment, handling of com- 
plaints, adjustment of errors, and other 
general standards. The new service 
standards will become effective Sep- 
tember 1. 


Confirm Board Members 


Missouri State Senate before final ad- 
journment confirmed Gov. Forrest C. 
Donnell’s appointments for three places 
on the state Public Service Commission, 
including his executive secretary, Fred- 
erick Stueck, St. Louis attorney, whom 
he designated to be chairman of the 
commission. The other new members 
are former Circuit Judge Paul Van 
Osdel of Bucklin, Mo., and Kyle D. 
Williams of Albany. 


1941 


Utility in Puerto Rico 
Orders 7,500-Kw. Unit 


Defense activities in Puerto Rico have 
greatly increased power loads of Puerto 
Rico Railway, Light & Power Co. of 
San Juan. Last year the company budg- 
eted an estimated $500,000 on the in- 
stallation of a Westinghouse 7,500-kw.., 
3,600-r.p.m. turbo-generator at its San 
Juan plant, which increased capacity 
approximately 60 percent. The unit was 
scheduled for operation this summer. 

Ramon Noble, Jr., chief engineer, 
pointed out that government building of 
a naval ship and air base, as well as the 
construction of larger Army camps, 
added 20 percent annually to the elec- 
tric load. 

Mr. Noble pointed out that in the past 
six years the increase in load due to 
government construction, new industries 
and rural electrification on the island 
has been 49,000,000 kw.-hr. Last year 
total power production was 86,500,000 
kw.-hr., as against 37,000,000 kw.-hr. in 
1934. Efficiency of plant operation has 
been increased and distribution losses 
have been decreased from 28 percent in 
1934 to around 12 percent. 

The company recently placed an 
order for another 7,500-kw. Westing- 
house unit to be installed in the San 
Juan plant. This turbo-generator will 
probably be in operation next year. 


Chile to Buy Utilities 


The Chilean Government has decided 
to buy electric and traction companies 
in Chile, representing investments of 
about $80,000,000 by United States 
stockholders. 
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Lack of Materials Forces 
REA to Alter Line Plans 


Normal schedules to be cut 50 percent as supplies are needed for 
defense purposes —OPACS and agency work out program 
of curtailment — Will complete projects now under way 


The government’s rural electrification 
program is joining automobiles, refrig- 
erators and other consumers’ goods in 
drastic curtailment of normal schedules 
to make way for defense. 

The Civilian Allocation Division of 
OPACS has worked out with the Rural 
Electrification Administration a_ pro- 
gram contemplating nearly a 50 percent 
reduction in REA’s line-building pace 
effective as soon as the agency's pres- 
ently “booked” projects are completed. 
Construction currently is 
months behind allocations. 


about five 


Supplies Available 


To complete projects now under con- 
struction or for which funds have been 
earmarked, OPACS has directed OPM’s 
Priorities Division to make available to 
REA suppliers 4,500 tons of copper, 
3,100 tons of steel, 140 tons of zine and 
3% tons of aluminum monthly for the 
six months beginning this month. This 
will permit construction at the rate of 
about 9,000 miles of distribution lines 
monthly, tapping an average of about 
20,000 farms. This is roughly the pace 
at which REA has been building lines. 

Effective at once, however, OPACS 
has warned that REA should reduce 
its projected rate of line growth nearly 
50 percent, planning new construction 
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ON THE LINE—Last week Public Service Electric & Gas Co. of New Jersey placed 


at a rate which will electrify only 11,000 
farms monthly—or about 5.000 miles of 
distribution lines. Implied, but not writ- 
ten into the OPACS program, is assur- 
ance that after January, 1942, a new 
allocation program cut to fit the reduced 
schedule will be promulgated. 

The six-month allocation rates now 
in effect carry a stipulation that the 
materials must be used to complete 
work now in or for which 
funds have been made available. REA 
is not to undertake new work unless 
the amount of materials provided are 
available over and above that needed 
for projects now on the books. REA 
officials say the quantities of metal 
allocated by OPACS will permit some 
new work and this will be limited to 
projects in farm areas where electric 
power will stimulate the types of food 
needed for defense—chiefly milk and 


eggs 
=" 


progress 


Reduced Allocation 


Also stipulated is that the amount of 
materials allocated shall be reduced 
each month by the quantities made 
available to REA for construction of 
defense projects and the quantities of 
aluminum which REA can save _ by 
arranging to charge for power at a flat 
rate per month, eliminating need for 


this 50,000-kw. General Electric high-pressure turbo-generator in operation in the 
Marion station. A new 50,000-kw. low-pressure unit is being installed in the same 
station and will be in operation in the fall of 1942 
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meters. Many REA projects now have 
flat charges for institutions and certain 
types of semi-public consumers. 

This REA allocation program marks 
the first concrete policy developed by 
any defense agency toward new electric 
extensions, It is not considered, how- 
ever, that this should be a precedent for 
the problem of channeling supplies to 
utilities for connecting new homes in 
presently served territories. No policy 
has been worked out for this field as 
yet and utilities unable to get needed 
materials to connect new homes can 
only apply for priority assistance to 


OPM on Form PD-1. 


N. J. Public Service 
Operates New Unit 


Generating capacity available to meet 
growing defense power loads in the 
area served by Public Service Electric 
& Gas Co. of New Jersey was increased 
50,000 kw. last week when the company 
put into operation the new high-pres- 
sure turbo-generator at the Marion sta- 
tion. The new General Electric unit in- 
creases the capacity of the company’s 
electric system to 887,700 kw. 

A low-pressure General Electric gen- 
erator of 50,000 kw. capacity is now 
being installed at Marion to operate in 
conjunction with the high-pressure unit 
and will be in operation in the fall of 
1942. By that time Marion will have 
increased its capacity to an extent equal 
to the 100,000 kw. put in operation at 
the company’s Burlington station last 
November. 

Now under construction at Burling- 
ton generating station is another 100,- 
000-kw. unit, this one a Westinghouse 
unit scheduled for operation in the win- 
ter of 1942. The other unit was a Gen- 
eral Electric machine. When the new 
100,000-kw. unit is completed the capac- 
ity of Burlington will be 225,000 kw. 
and the total capacity of the Public 
Service system will be 1,037,000 kw. 

By the winter of 1942 the company 
will have increased the capacity of its 
electric system since 1937 by 350,000 
kw., or approximately 51 percent. In 
addition to the increased generating 
capacity the company has interconnec- 
tions with neighboring utility 
panies. 


com- 


FPC Probes Transmission 
of Power to Mexico 


Federal Power Commission has insti- 
tuted an investigation relating to tle 
transmission of electric energy pro- 
duced in the United States by the Cen- 
tral Power & Light Co. of Corpus 
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Christi, Tex., and transmitted to the 
Republic of Mexico through a metering 
point on the international boundary line 
at Hidalgo, Tex. In addition to Central 
Power & Light Co., the Compania Inter- 
nacional Difusora de Reynosa, S. A., 
and Carr P. Collins and James Mitchell 
Collins (doing business under the style 
of Collins & Collins) are named as 
respondents. 

The commission seeks to determine, 
among other things, whether the trans- 
mission of. energy in question impairs 
the sufficiency of electric supply in the 
United States or impedes the co-ordina- 
tion of electric facilities subject to com- 
mission jurisdiction. 

Central Power & Light Co. has re- 
ported to the commission that it sold 
to the Mexican company 1,096,300 kw.- 
hr. of electric energy in 1939, last year 
1,669,700 kw.-hr. and is now delivering 
energy at the Hidalgo metering point 
under existing contract. 


Consolidated Edison 
Starts New Campaign 


With the end of the fourth combina- 
tion bargain electrical appliance cam- 
paign on July 31, Consolidated Edison 
Co. of New York system immediately 
launched a fifth drive, which started 
this week and will run as long as manu- 
facturers can continue to supply the 
customer demand. 

E. F. Jeffe, vice-president, stated that 
the four-month drive just ended main- 
tained the mark set by the three pred- 
ecessor appliance bargain drives. 

The appliances in the new drive in- 
clude an Eureka deluxe tank-type 
vacuum cleaner, retail value $49.95, to 
be sold for $22.90 cash plus 46 cents 
New York City sales tax, or $2 down 
and $2 a month for eleven months, and 
a $12.50 Schick Flyer shaver, which can 
be bought by those who purchase the 
cleaner for $1, including city sales tax. 


Northern States Power 
to Build New Line 


Northern States Power Co. (Wiscon- 
sin), has been authorized to construct 
an ll-mile transmission line between 
Genoa and De Soto, Wis., at a cost of 
$17,000, the state Public Service Com- 
mission announced last week. 

The company now generates energy 
for its De Soto distribution system with 
gasoline and Diesel-driven generation. 
It ;roposes to discontinue the generat- 
ing plant, build the transmission line to 


Genoa and connect with another line 
the 


New Unit to Add 37,500 Kw. 
to Indianapolis Supply 


Indianapolis Power & Light makes ready to dedicate new General 
Electric turbo-generator this month—A second unit has been 
ordered for operation in June, 1943 — Part of $5,500,000 plan 


Indianapolis Power & Light Co. is 
preparing to place in operation this 
month its new 37,500-kw. General Elec- 
tric turbo-generator in its Harding 
Street plant. A second such unit has 
been ordered and is scheduled for 
delivery in June, 1943. 

President H. T. Pritchard said that 
the pair of generating units and the 
boiler plant extension now under way 
represent a total expenditure of ap- 
proximately $5,500,000 to provide for 
national defense requirements as well 
as for the city’s future growth. About 
$2,000,000 additional is being spent this 
year by the company to expand and 
protect transmission and distribution 
systems and for various other work. 


Orders Second Unit 


The second unit was ordered well 
ahead of the original schedule in the 
company’s long-range development pro- 
gram to assure ample reserve power for 
local growth despite the abnormal in- 
crease in power needs for defense. It 
represents the fourth and final generat- 
ing unit for which the Harding plant 
was designed. The first two units, which 


” 
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started operating late in 1931, have a 
rated capacity of 36,750 kw. each, and 
the addition of the two newest units will 
bring the total plant capacity up to 
148,500 kw. 

Final tests on the machine are being 
made and it is expected that the new 
unit will go into operation before the 
end of the month. 

The company expects that about 
17,000 kw. capacity will be made avail- 
able when the machine is put on the 
line by operating it with excess steam 
from the present boilers in the station. 
The remaining 20,500 kw. of its capacity 
will materialize early next year when 
the new 400,000-lb.-per-hour boiler, for 
which the plant boiler room is now 
being extended, will be operating. 

Foundation work for the boiler room 
extension has been completed and erec- 
tion of steel for the walls has been 
scheduled. Delivery of the boiler is due 
to start in September. 

The present turbine room is to be ex- 
tended 101 feet more to the south for 
the fourth unit and construction of the 
extension is due to start by October, 
1942. 





GETTING READY TO RUN—This new 37,500-kw. General Electric turbo-generator is 

scheduled to be placed in operation this month by Indianapolis Power & Light Co. This 

view shows the unit being assembled in the Harding Street plant. A duplicate has 
been ordered for delivery in 1943 to be placed in an extension to the plant 
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Promotes Vast REA Public 
Power Pool for Arkansas 


Would tie in government projects in three states and build two 90,000- 
kw. steam stations to supply power to proposed aluminum 
plant — Utilities propose plan to save money and materials 


Electric power to supply needs of 
defense industries contemplated in Ar- 
kansas is being seized by Arkansas’ 
Congressman Clyde T. Ellis and his 
colleagues to promote a vast REA pub- 
lic power network throughout Arkansas, 
Oklahoma and Texas to tie in govern- 
ment hydro projects. 

The present maneuver started when 
OPM decided to put an aluminum plant 
of 100,000,000 lb. per year capacity in 
Arkansas at a cost of approximately 
$20,000,000. To get REA power to the 
aluminum plant would necessitate the 
expenditure of $40,000,000, including 
$20,000,000 for transmission lines and 
$20,000,000 for two 90,000-kw. each 
steam-electric generating plants in the 
“sour gas” fields. 


Ellis Gets Backing 


Congressman Ellis called the Arkan- 
sas members of the House together and 
got their signatures and that of Gover- 
nor Adkins to a letter to OPM’s William 
S. Knudsen, OPM’s power division head, 
J. A. Krug, and to REA, recommending 
the REA plan and urging immediate 
and favorable consideration. 

Big hitch in the public-ownership 
plan is the amount of strategic defense 
material needed to carry out the REA 
plan and the amount of public tax 


money needed to finance it. Arkansas 
Power & Light Co. has offered to supply 
power to the proposed aluminum plant 
and to effect a private-utility intercon- 
nection grid to insure adequate power 
requirements with a minimum of needed 
materials. 

The following table shows a com- 
parision of strategic materials required 
by the two proposed plans of supplying 
power to the aluminum plant: 


Additional 
Material 
Required 
*REA by REA 
Plan Plan 
(2,076 Miles) (1,883 Miles) 
18,300,000 16, 130,000 


Arkansas 

Material Plan 
(193 Miles) 
Copper—lbs. 2,170,000 
Galv. steel 

strand—lIb. 
Galv. hard- 

ware—lb. 
Insulators 
Poles 
Arms 


334,000 4,490,000 4,156,000 
320,000 
55,000 
3,500 
1,800 


1,414,000 
347,000 
37,100 
19,800 


1,094,000 
292,000 
33,600 
18,000 


*Based on information contained in news releases. 


Executive Vice-President C. S. Lynch 
of Arkansas Power & Light Co. says 
that strategic metals must be’ conserved 
to a maximum and tax funds devoted to 
production of vital items rather than 
diverted needlessly to duplicate present 
facilities if the national defense program 
is to succeed. Mr. Lynch said that the 
plan proposed by the private utilities 
would save 16,000,000 pounds of copper, 


NEW ADDITION—Exterior view of Plant Atkinson in Atlanta of Georgia Power Co., 
where work is nearing completion on the addition which houses the new 60,000-kw. 


General Electric turbo-generator. 


Scheduled for completion next November, work has 


been speeded to the point where the unit will go into service soon 
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4,000,000 pounds of galvanized stranded 
wire, 1,000,000 pounds of galvanized 
hardware, 292,000 insulators, 33,600 
poles and 18,000 crossarms. 

It was pointed out by Mr. Lynch that 
his company and interconnected systems 
in adjacent states have some extra 
capacity available and by building a 
few transmission lines power can be 
delivered at once to the new plant. So 
far the site for the aluminum plant has 
not been selected. 


Sets Utility Pool 


Mr. Lynch has written to Mr. Krug 
that the utilities can supply up to 
65,000 kw. of emergency power. Inter- 
connections would be made with Texas 
Power & Light, Southwestern Gas & 
Electric and Empire District Electric 
Co. Dallas Power & Light and Texas 
Electric Service Co. would also be 
brought into the system. Power would 
be supplied at a cost of 7.5 mills per 
kilowatt-hour. 

As a further step to assure sufficient 
power for the aluminum plant the pri- 
vate utilities have proposed to Mr. Krug 
that they will install 125,000 kw. addi- 
tional generating capacity. Arkansas 
Power & Light would add up to 75,000 
kw., Louisiana Power & Light will in- 
stall 25,000 kw. and Southwestern Gas 
& Electric would add 25,000 kw. of ca- 
pacity. Mr. Lynch said that the com- 
panies are willing to design, construct 
and operate for government account, 
without profit, such facilities in a way 
similar to that now accorded other in- 
dustries that are cooperating in the 
manufacture of war materials. Arkansas 
also proposed, as an alternate method, 
to design, construct and operate a 
125,000-kw. plant for government ac- 
count, without profit. Other alternative 
proposals have been made, but all seek- 
ing to have sufficient power available 
when the aluminum plant is placed in 
operation. 

Main points for the private utilities 
are that more than $13,000,000 could be 
saved in addition to vast strategic ma- 
terials, and that they could supply 
power sooner than it would take to 
carry out the REA plan. 


Supervise Defense Plant 


The Cities Service Co.’s new sub- 
sidiary, Cities Service Defense Corp., 
has been engaged by the War Depart- 
ment to supervise construction of the 
federal government’s new $10,000,000 
picric acid plant near Little Rock, 
Ark. Negotiations are under way ‘or 
the new Cities Service subsidiary to 
operate the plant when completed. It 
will have a capacity of 75,000 lb. of 
picric acid per day. 
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MKB Display Prize 
Won by Ohio Edison 


The Youngstown office of Ohio Edi- 
son Co. has won the Modern Kitchen 
Bureau’s spring of 194] electric water 
heater window display contest, with 
C. M. Griffin, display manager, receiv- 
ing the first prize of $100. 

Philadelphia Electric Co. won second 
prize with the display submitted by W. 
Gilbert Brown, supervisor of bureau of 
exhibits and displays, who won the cash 
award of $50. 

Companies receiving third prizes in- 
cluded Buffalo Niagara Electric Corp..’ 
Niagara Falls, F. S. Wahl, Jr.; Electric 
Power Board of Chattanooga, Tenn.., 
C. B. Osborne; Georgia Power Co., At- 
lanta, R. D. Benson; Gulf States Utili- 
ties Co., Beaumont, Texas, B. L. Pettie: 
Idaho Power Co., Boise, J. K. Newport; 
Knoxville (Tenn.) Electric Power & 
Water Board, C. P. Tombras; Minne- 
sota Power & Light Co., Duluth, R. E. 
Anderson; Nebraska Power Co.. 
Omaha, M. H. Rouse; Ohio Edison Co., 
Springfield, A. J. Plewes, and Ohio 
Power Co., Portsmouth, R. W. Moore. 

The bureau’s fall of 1941 electric 
water heater window display contest 
will offer another $250 in cash for win- 
ning displays. 


Carolina Officials 
Refute Charges 


President Louis V. Sutton of the 
Carolina Power & Light Co. testified 
before the Federal Power Commission 
at a recent hearing in Raleigh, N. C., 
that a merger with other utilities in 
1926 had proved “particularly valuable 
to national defense as well as to our 
customers.” 

Appearing as a witness during the 
commission’s hearing into the com- 
pany’s plant evaluation, Mr. Sutton 
vigorously sought to show that the 
plant value of the company had not 
been “written up” nearly $24,000,000 
in excess of proper figures as charged 
by the commission. 

Mr. Sutton and other employees of 
the utility described service improve- 
ments and sharp rate reductions as 
having sprung from the 1926 integra- 
tion. They claimed that by the end of 
1941 the company will have made 
available a total of 652,000,000 kw-hr. 
of electrical energy for special de- 
fense purposes. “This could not have 
been done, however willing we might 
have been, if we had not made the 
integration,” Mr. Sutton declared. 

ie utility president and H. B. 
Robinson, manager of the operating 
department, disclosed that the com- 
pany had been supplying the Tennes- 
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DISPLAY WINNER—The Youngstown office of Ohio Edison Co. won first prize for this 
attractive window display in the 1941 electric water heater window display contest 
conducted by the Modern Kitchen Bureau. C. M. Griffin, display manager, won $100 





see Valley Authority and the American 
Aluminum Co. plant at Badin with 
great amounts of power. 

The company has been ordered to 
show cause why the item of $24,000,000 
should not be placed in an adjustment 
account and written off, reducing its 
book evaluation to approximately 
$73,000,000. 

The commission granted permission 
to the National Power & Light Co. to 
intervene in the case. National Power 
& Light alleged that recommended ac- 
counting adjustments, which would re- 
quire Carolina Power & Light Co. to 
“dispose of $23,920,962.08 established 
in account 107, electric plant adjust- 
ment,” would deprive National Power 
& Light Company of property without 
due process of law. 


Seeks Utility Purchase 


Negotiations for the purchase of the 
Nebraska properties of Western Public 
Service Co. have been resumed by the 
Consumers Public Power District. 
Should these facilities be taken over by 
the public power system, Nebraska 
Power Co. will be the only private utility 
left operating in the state. 


Make Davis Dam Plans 


Bureau of Reclamation is completing 
surveys and other work incidental to 
final plans for construction of the Davis 
Dam on the Colorado River, to be lo- 
cated about 67 miles downstream from 
Boulder Dam. Previously this project 
was designated the Bullshead Dam. 
Initial capacity is 180,000 kw. and the 
entire project is to cost $41,200,000. 
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Shea Cites Growth 
of Load on System 


The existing and potential generating 
facilities of companies in the North 
American system in some instances have 
attracted so many defense operations to 
their areas that the demand for electric 
power has substantially exceeded pre- 
vious estimates, President E. L. Shea 
states in a quarterly letter to stock- 
holders. 

Mr. Shea stated that for this reason 
it has been found necessary during the 
last quarter to order new plant facilities 
in addition to the large installations 
already authorized and under construc- 
tion. 

Since the beginning of 1940 the North 
American system has authorized an in- 
crease of 35 percent in generating 
capacity. This program involves the 
addition of 737.000 kw., including 90,- 
000 kw. installed last year, 145,000 kw. 
for installation this year, 242,000 kw. 
for 1942 and 260,000 kw. for 1943. 


Orders 5,000-Kw. Unit 


Mayaguez Light, Power & Ice Co., 
Mayaguez, Puerto Rico, has ordered a 
5,000-kw. General Electric turbo-gener- 
ator for installation in its plant No. 2. 
The unit is scheduled for operation in 
June, 1942. 

* 


Condemnation Suits 


Condemnation suits have been filed 
to acquire the holdings of Puget Sound 
Power & Light Co. in Jefferson and 
Clallam counties. Bond issues of $350,- 
000 for Clallam and $450,000 for Jeffer- 
son properties have been authorized. 
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MacFadden Elected 
Northwest Group Head 


Sam P. MacFadden, vice-president of 
Puget Sound Power & Light Co., Seattle, 
was elected president of the Northwest 
Electric Light and Power Association at 
the recent annual meeting in Portland. 
He will serve one year, succeeding C. J. 
Strike, president Idaho Power Co., who 
held the office during the administrative 
year just closed. 

J. A. Hale, vice-president Utah Power 
& Light Co., Salt Lake City, was named 
vice-president of the association at the 
same meeting. Vice-presidents for each 
state in the association territory were 
elected as follows: Idaho, R. S. Over- 
street, Idaho Power Co.; Montana, M. 
E. Buck, Montana Power Co.; Oregon, 
James H. Polhemus, Portland General 
Electric Co.; Utah, W. A. Huckins, 
Utah Power & Light Co.; Washington, 
D. B. Leonard, Pacific Power & Light 
Co., and the province of British Colum- 
bia, W. C. Mainwaring, B. C. Electric 
Railway Co. 

President MacFadden appointed 
Berkeley Snow, Portland, executive sec- 
retary and J. E. Anderson, Puget Sound 
Power & Light Co., Seattle, treasurer. 
He likewise appointed the following 
section chairmen for the year: Account- 
ing and business practice, J. R. Thomas, 
Montana Power Co.; business develop- 
ment, D. J. McGonigle, Montana Power 
Co.; engineering and operation, M. T. 
Crawford, Puget Sound Power & Light 
Co. 


Transfer Plea Denied 


New York Public Service Commission 
affirmed a previous order denying the 
Twin State Gas & Electric Co. permis- 
sion to transfer its franchises, works 
and system in the village of Hoosick 
Falls and in the town of Hoosick, 
Rensselaer County, to the New York 
Power & Light Corp. on the ground that 
the price of approximately $600,000 
agreed upon for the transfer was in 
excess of the value of the property and 
therefore not in the public interest. The 
company’s original petition was denied 
by the commission last year. 


FPC Rescinds Order 


The Federal Power Commission has 
rescinded its orders of February 1, 
1941; June 2, 1941, and June 21, 1941, 
which authorized issuance of a license 
with special conditions for the proposed 
Cresta and Pulga power plants on the 
north fork of the Feather River to the 
Pacific Gas & Electric Co. The commis- 
sion also dismissed the company’s 
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application for the license. The action 
was taken because the company found 
the terms of the FPC order unaccept- 
able. 


Roosevelt Backs Projects 


President Roosevelt has indicated 
that development of the Clarks Hill 
power project on the Savannah River, 
between South Carolina and Georgia, 
probably would be carried out by Army 
engineers. He indicated that the Lyles- 
Ford power proposal in South Carolina 
would be handled by the South Carolina 
Public Service Authority as an exten- 
sion of the Santee-Cooper project. 


TVA to Widen Scope 


TVA is to add to its domain as a 
result of the action of the Senate agri- 
cultural committee in approving legis- 
lation to include the entire Cumberland 
River basin within the TVA. It will add 
Kentucky and part of North Carolina 
and Virginia. 


MEETINGS 


International Association of Electrical Inspectors 
—Southwestern section, Hotel DeAnza, San Jose, 
Calif., August 25-27. H..L. Gerber, secretary. 
Room 205, City Hall, San Francisco, Calif., 
northwestern section, Winthrop Hotel, Tacoma, 
Wash., September 2-5. F. D. Weber, secretary, 
P. ©. Box 70, Portland, Ore., western section, 
Hotel St. Paul, St. Paul, Minn., September 8-10. 
F. H. Moore, secretary, 320 N. Meridian St., 
Indianapolis, Ind.; eastern section, Mayflower 
Hotel, Washington, D. C., September 22-24. 
F. N. M. Squires, secretary, 85 John St., New 
York, N. Y.; southern section, McAllister Hotel, 
Miami, Fla., September 29-October |. Joseph 
Whitner, secretary, P. O. Box 1743, Atlanta, Ga. 


American Institute of Electrical Engineers—Pacific 
Coast convention, Yellowstone National Park 
August 27-29. H. H. Henline, national secre- 
tary, 29? West 39th St., New York, N. Y. 


Pennsylvania Electric Association—Annual conven- 
tion, Bedford Springs Hotel, Bedford Springs, 
Pa., September 3-5. A. B. Millar, managing 
director, State Street Bldg., Harrisburg, Pa. 

Maryland Utilities Association—Mid-year conven- 
tion, Ocean City, Md. September 5-6. W. 
Cook, secretary, Potomac Edison Co., Bldg., 
Frederick, Md. 

American Chemical Society—Symposium on Elec- 
trical Insulation, sponsored by the committee 
on chemistry, National Research Council, At- 
lantic City, N. J., September Ii. R. N. Evans, 
Consolidated Edison Co., 55 Johnson St., 
Brooklyn, N. Y. 


Rocky Mountain Electrical League — Annual con- 
vention, Stanley Hotel, Estes Park, Colorado, 
September |!1-13. George E. Lewis, manager, 
Gas and Electric Bldg., Denver, Colo. 

Wisconsin Utilities Association—Accounting sec- 
tion, electric, gas and transportation. Law- 
sonia Hotel, Green Lake, Wis., September 
12-13: electric section Hotel Schroeder, Mil- 
waukee, October 13-14. A. F. Herwig, execu- 
tive secretary, Room 502, Brumder Bldg., 135 
West Wells St., Milwaukee, Wis. 


Illuminating Engineering Society — Annual con- 
vention, Ailanta-Biltmore Hotel, Atlanta, Ga. 
September 22-25. Frank G. Horton, executive 
secretary, 51 Madison Av., New York, N. Y. 


Association of Iron and Steel Engineers—Annual 
convention, Cleveland Public Auditorium, Cleve- 
land, Ohio, September 23-26. Brent Wiley, 
managing director, Empire Bldg., Pittsburgh, 
Pa. 

Indiana Electric Association—Annual fall meeting, 
French Lick Springs Hotel, French Lick, Ind., 
September 24-26. R.E. Blossom, secretary, 1414 
Circle Tower, Indianapolis, Ind. 
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Narragansett Electric 
to Build New Plant 


President Samuel C. Moore of the 
Narragansett Electric Co., Providence, 
R. L., a New England Power Association 
subsidiary, announces the decision im- 
mediately to proceed with the construc- 
tion of a new steam generating plant 
on tidewater at Westerly, R. L, to be 
completed by December, 1942, based on 
manufacturers’ deliveries. 

The initial installation will consist 
of two Allis-Chalmers 10,000-kw. (at 80 
percent power-factor) turbo-generators, 
to operate at 650 lb. steam pressure and 
825 deg. F. total temperature, condens- 
ing units. Suitable boiler capacity will 
be contracted for shortly. The new ma- 
chines will be run at 3,600 r.p.m., gen- 
erating three-phase energy at 11.5 kv.. 
and the generators will be air-cooled. 
They will be housed in a brick building 
about 145 ft. long x 100 ft. wide. 

Mr. Moore stated that the decision 
to build this plant, the company’s first 
generating station to be located outside 
Providence, has been brought about by 
the growth of the power load of defense 
industries, including the U. S. Naval 
Air Base at Quonsett. Such a plant has 
been under consideration for some time. 
in view of the development of load in 
the South County section of Rhode 
Island. 

The project supplements recent im- 
provements in the southern portion of 
the New England Power System, which 
include a 40,000-kw. installation at the 
Manchester Street station of Narragan- 
sett in Providence, major construction 
at Franklin Square substation, better- 
ments at South Street station, a 110-kv. 
oil-filled cable between Franklin Square 
and Admiral Street substation, and a 
110-kv. overhead line between Woon- 
socket and Admiral Street, previously 
noted in ELectricAL Wor p. 


Produce Power Cheaper 


Declaring that the Grays Harbor 
PUD, Aberdeen, Wash., can produce 
power cheaper than it can purchase it 
from Bonneville, City Commissioner 
O. S. Morris has urged that a new tur- 
bine be added to the Electric Park sys- 
tem. The proposed unit would be 2,000 
kw. capacity. 

e 


Will Serve Air Field 


Washington Water Power Co. has 
concluded contracts for supplying elec- 
tric service to Geiger Field. The con- 
tract calls for use of 2,000 kw. and pro- 
vides for construction of 4 miles of 
13,000-volt line from the company’s new 
Sunset substation. 
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Weekly Output Rises 
16.8% Over Year Ago 


Energy production of the electric in- 
dustry for the week ended August 2 
was 3,226,141,000 kw.-hr., a gain of 16.8 
percent over the same week last year, 
according to report of the Edison Elec- 
tric Institute. 

Power output for the week was 1.3 
percent above the preceding week and 
34.4 percent above the corresponding 
week of 1939. Indications are that the 
present uptrend will continue with only 
slight variations, including the dip due 
in the Labor Day week in September. 

Output continued to expand in the 
different geographic regions, with the 
Rocky Mountain region showing a sharp 
drop percentagewise over last year, as 
compared with the preceding week. 
For the Pacific Coast the percentage 
should be higher—data under revision. 


Weekly Output Millions Kw.-Hr. 


1941 1940 1939 

Aug. 2 3,226 Aug. 3 2,762 Aug. 5 2,413 
July 26 3,184 July 27 2,761 July 29 2,342 
July 19 3,162 July 20 2,681 July 22 2,378 
July 12 3.141 July 123 9 «°° July 15 2,403 
July 5 2,857* July 6 2,425 July 8 2,145 
June 28 3,121 June 29 2,660 July I! 2,396 
June 21 3,055 June 22 2,654 June 24 2,362 
June 14 3,05’* June 15 2,665 June 17 2,340 
June 7 3,042 June 8 2,599 June 10 2,329 
May 31 2.99°* June | 2,478 June 3 2,186 
May 24 3,012 May 25 2,589 May 27 2,278 


Per Cent Change from Previous Week 











Week Ending 

Aug.2 July 26 July 19 

New England +22.9 +22.3 +-21.6 
Mid-Atlantic .. +16.9 +12.8 +17.2 
Central Industrial . +21.7 +19.2 +-22.8 
West Central +-14.6 +10.5 +11.5 
Southern States +-16.4 +-16.2 +-19.7 
Rocky Mountain + 5.4 +-10.3 +-11.3 
Pacific Coast + 8.3+ + 9.8 + 9.1 
Total United States +-16.8 +15.3 +-18.0 


* Revised. 
t Percentage should be higher—data under 
revision, 


Billions of Kw-Hr. 








Power Output Up 
19% During June 


The total stock of coal on hand at 
electric utility power plants on July 1 
was 11,198,225 tons, an increase of 10.1 
percent, according to report of the 
Federal Power Commission. The total 
included 9,987,740 tons of bituminous 
and 1,210,485 tons of anthracite. The 
utility plant consumed approximately 
9,376,603 tons of coal in June. 

fotal production of electric energy 
for public use during June was 13,432,- 
475,000 kw.-hr., of which 4,034,037,000 
kw.-hr., or 30 percent, was represented 
by water power. The average daily pro- 
duction was 447,749,000 kw.-hr., an in- 
crease of 3.8 percent over the average 
daily in May and an increase of 18.7 
percent over June, 1940. 

‘eports received by the commission 
inlicated that the capacity of generat- 


ing plants in service in the United 
States on June 30, totaled 42,435,863 
kw., an increase of 213,697 kw. over the 
preceding month. 

It was reported that 2,595,863,000 
kw.-hr., or 19.3 percent, of total gen- 
eration of power in June was reported 
as crossing state lines. 


Utility Head Questions 
Jurisdiction of FPC 


In commenting on the decision of the 
Federal Power Commission with respect 
to the rate base of the Chicago District 
Electric Generating Corp., Ralph H. 
James, president of the corporation, 
questioned the jurisdiction of the Fed- 
eral Power Commission in the case. 

Mr. James said the company’s power 
contracts have been passed upon by the 
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Illinois and Indiana Public Service Com- 
missions and that the federal power act 
provides only for regulation of matters 
not subject to state control. He said that 
the reduction ordered apparently was 
arrived at on the basis of rate-making 
principles which, so far as he knew, 
have not received judicial approval. 


Asks for Complaints 


Bill Watson, attorney who has been 
appointed consumers’ counsel under 
New Mexico’s new public service com- 
mission set-up, is asking the people of 
the state to send in their complaints. 
The new law is a lot stronger than 
people think, he declared, and he ex- 
pects to do something about “rates that 
are higher than they should be” and 
complaints of individuals about inaccu- 
rate charges. 
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Utility Stocks Lower; Bonds Hold Firm 


PRICE TRENDS OF 
ELECTRIC UTILITY 
SECURITIES 


Common Stocks 
SaBSRSRSESRSSSASS 


1933 1934 1935 1936 1937 1938 1939 1940 J FMAM a 


Prices of electric light and power stocks continued on the downward trend during the past 
week. “Electrical World” stock index dropped to 23.8 from 24.0 the preceding week: 
last year, 29.2. Bonds remained unchanged at 105.7, last year, 105.6 


Cities Service Co. 
to Drop Utilities 


Cities Service Co. has taken steps to 
comply with the integration provisions 
of the Public Utility Holding Company 
Act by filing with the Securities and 
Exchange Commission a plan calling for 
a complete divestment of its extensive 
utility holdings. Under the plan, the 
preferred stock would be retired and 
the company would limit its future busi- 
ness activities to the petroleum field. 

It is proposed further than the prin- 
cipal electric light and properties of 
the Cities Service Co. be grouped ac- 
cording to location of operations and 
transferred to three new regional cor- 
porations. The stocks of these three cor- 
porations will be offered to holders of 
Cities Service preferred issues in ex- 
change for their present holdings. 

The three new regional utility com- 
panies are called the Rocky Mountain 
Regional Corp., the Ohio Regional Corp. 
and the Mid-Continent Regional Corp. 


Edison Cuts Dividend: 
High Taxes Blamed 


Floyd L. Carlisle, chairman of the 
board of Consolidated Edison Co. of 
New York, recently notified stockholders 
that the quarterly dividend on the com- 
mon stock had been reduced to 40 cents 
from the 50 cents paid previously. 

In explaining the dividend cut, Mr. 
Carlisle attributed it to the sharp in- 
crease in taxes. 

“Revenues from the sales of our 
service,” Mr. Carlisle said, “showed an 
increase for the first six months of this 
year of $728,000, but our taxes increased 
$2,590,000. We are accruing federal 
income taxes for 194] at a 30 percent 
rate. This, together with increases in 
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certain other taxes, will raise our tax 
load for the year to $62,000,000, up 
$4.000.000 over 1940.” 

The dividend is payable on Septem- 
ber 15 to stockholders of record of 
August 8. 


Files $33,000,000 
Issues with SEC 


Wisconsin Power & Light Co. in a 
petition filed with the Securities and Ex- 
change Commission seeks approval of 
the issue of $30,000,000 first mortgage 
bonds, series A, due on August 1, 1971, 
and $3.000.000 of 214 percent, 234 and 
3 percent unsecured notes, due serially 
on February 1, 1942, and August 1, 
1942. 

An offering of the bonds to the public 
will be made by the 
derwriters following award under the 
competitive bidding code. The utility 
will sell $337,500 of 214 percent notes 
and $162,500 of 234s to the Continental 
Illinois National Bank & Trust Co. of 
the 3 percent notes the $2,500,000 prin- 
cipal amount is to be sold to the 
Northwestern Mutual Life Insurance 
Co. 

Proceeds from this financing. along 
with other funds, will be applied to the 
$33,000,000 principal 
amount of 4 percent first mortgage 
bonds, series A, due on June 1, 1966. 


participating un- 


redemption of 


Seeks to Acquire Stock 


Electric Power & Light Corp. has 
filed an application with the Securities 
and Exchange Commission under the 
public utility act regarding the proposed 
acquisition of the common stock of its 
subsidiary, Dallas Railway & Terminal 
Co. 
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U.G.L. Must Dispose 
of Thirteen Units 


United Gas Improvement Co. has 
been ordered by the Securities and Ex- 
change Commission to dispose of its 
holdings in thirteen companies in‘ or- 
der to comply with Section 11(B) (1). 
The companies involved are engaged in 
the ice, ice cream, cold storage, railroad- 
car icing and real estate business. 

The SEC asserted that U.G.I. failed 
to show the non-utility operations in- 
volved in the present proceeding have 
“any substantial relationship whatso- 
ever, by proximity or otherwise, to any 
utility operations of the system.” 


Northern States Power 
to Absorb Three Units 


Northern States Power Co. of Min- 
nesota has been authorized by the 
Securities and Exchange Commission to 
acquire and merge with its properties 
all the properties of three subsidiary 
companies. Securities of the subsidi- 
aries, none of which are owned publicly, 
will be canceled and Northern States 
will be the surviving company. 

Companies to be absorbed into North- 
ern States are that company’s wholly 
owned subsidiary, Minneapolis General 
Electric Co., and two wholly owned sub- 
sidiaries of the latter, St. Croix Falls 
Minnesota Improvement Co. and Min- 
nesota Brush Electric Co. 


Weighs Refunding Plan 


Proposals for refunding the entire 
funded debt and bank loans of the Long 
Island Lighting Co. are under con- 
sideration and will be filed soon with 
the New York Public Service Commis- 
sion, it was recently reported. 


Utility Reports 


Net Income 
1941 1940 


$8,288,728 $7,440,174 
3,150,619 2,326,980 
14,317,962 13,443,299 
6,125,777 6,865,989 
5,435,140 6,103,802 
1,095,083 
2,653,973 
2.757,582 


14,591,770 


*Buffalo, Niagara & East- 
ern Pwr. and subs 
*Central N. Y. Power and 


and subs. 
*Consol. Gas, 

Pwr. (Baltimore) 
tElectric Power & Light and 

subs, 
*Louisiana Power & Light.. 
*New Orleans Pub. Serv... 
*N. Y. Power & Light 
*Niagara Hudson Power 

and subs. 
*Public Serv. Corp. (N. J.) 

and subs. ... rere 
*Southern Calif. Edison... 12,349,422 
*Utah Power & Light and 

subs. 1,972,377 
*Wisconsin Public Serv. and 

1,814,218 


3,553,933 
16,799,752 


25,563,222 
12,502,732 


1,612,835 
1,793,560 
*Twelve months ended June 30. 


tTwelve months ended March 31. 
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SELF-SUPPORTING 


IN PLACES LIKE THIS SS CAN SAVE YOU MONEY 


NOW. . . more tHan 


500,000 Feet in Service 


O construct open-wire or mes- 
senger-wire lines through terri- 
tory like this would be difficult, im- 
possible, or expensive—because of 
restrictions on tree trimming, or 
because of the higher cost of installing 
messenger-wire cable. 
Type SS aerial cable made this 5-mile 
extension possible. Thecableis suspend- 
ed in long spans on 25-foot, class 7 poles 
omparatively short, low-cost poles. 


5 WAYS TYPE SS SAVES 
High tensile and dielectric strength 
Protects against service 
failure. The outer covering is 
formed of galvanized-steel wires 





interlocked with the outer conductors 
—a strong and flexible support. 


Freedom from short circuits even if in 
contact with earth, trees, or other 
wires—thus practically eliminating the 
danger of death or injury by shock. 


Better voltage regulation than with 
open-wire construction, because the 
ground conductor is of low resistance 
and low impedance, and is close to 
the other conductor. 


Easily installed without the need for 
crossarms, pins, or insulators. Can 
be installed on existing poles with 
little or no possibility of interference. 


Less lightning interruption if exposed 
wiring elsewhere is eliminated 
from the system. This is made 
possible by the ground wire in 
the outer cover. 


In the past few years, more than 
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500,000 feet of this cable have been 
put into service. If you would like to 
know about the sizes available, prices, 
or other information, consult our local | 
representative. General Electric, 


Schenectady, N. Y. | 


3 TYPES AVAILABLE 


TWO-CONDUCTOR 


For single-phase circuits with one 
side grounded 


to 
Cid, tm ee roe 
ee eae 
FOUR-CONDUCTOR 

For three-phase, four-wire circuits 


= 


eee 


MULTIPLE-CONDUCTOR 


For control and communication 
circuits 
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PERATING PRACTICES 


Pilot Switchboard in 
Plant Phone Booth 


A pilot switchboard has been set 
up in the telephone compartment at 
the Cheyenne, Wyo., power plant for 
the convenience and guidance of oper- 


PILOT SWITCHBOARD in phone booth 
provides visual minute-to-minute picture 


of progress of switching operations be- 


tween inierconnected systems 


ators responsible for switching opera- 
tions between the Cheyenne Light. 
Fuel & the 


nearby intercon- 


Power Company and 
substation of an 
nected organization. 
Function of the board is to avoid 
confusion that could arise from inter- 
ruption during executing and “writ- 
ing up” of a complicated switching 
the each 
operation is given and a report re- 


operation. As order for 
ceived of its execution the move is 
duplicated on the board’s dummy 
switches. In this way the operator 
has before him at all times during the 
operations a picture of minute-to- 
minute system conditions. 
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Miniature toggle switches—repre- 
senting breakers—operate keyed red 
and green indicating lights at the side 
of the board to show breakers that 
are closed and open. Miniature sin- 
gle-pole, single-throw switches repre- 
sent disconnects. 

Actual operation of all circuit 
breakers on the interconnected sys- 
tem is done by remote control by the 
Cheyenne operator. Only disconnect 
switches are operated by the inter- 
ronnected organization. 


Transformer Carts 
Make Handling Easy 


The lift and tug has been taken out 
of transformer handling operations at 
the storeroom of the Nebraska Power 
Company, Omaha, by the carts shown. 
Smaller of the two carts handles up 
to 73 kva. transformers, the larger 
from 73 to 15 kva. (cast-iron case) or 
50 kva. (sheet-metal case). Different 
methods have been provided for 
adjusting the carts to various trans- 
former heights. In the smaller of the 
carts separate lifting arms have been 
provided for the range of transform- 


Small Cart 


Auto 
for odjus ting 


ne 


Small cart, provided with separate lifting 
arms, facilitates handling various sizes of 
transformers up to 7!/2 kva. 


Large cart can handle transformers up to 
50 kva., by vertical adjustment of lifting 
arms and horizontal adjustment of cart 


handles. 


ers from 14 to 3 kva. and 5 to 7 kva. 
In the larger unit the adjustment is 
made by raising and lowering the lift- 


Large Cart 
1” pipe~ ot of 


Ronge of 
mmovernert 
of lifting 
=~ 74 7» orms 


mos ll 


if " pipe 
Cf S "plate 


/ 


lifting arms _4 


to hes 
trans % 


Ycors” 


At of 
rmer 


Transverse width between wheels—10" 


DIMENSIONS of both types of transformer carts 
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NOW I WON'T HAVE TO CALL 
YOU EVERY TIME THERE’S A 


SHORT 


ere’s Why YOU'LL Like This New 


\ ITH this 3-minute breaker you 


can re-establish service after 


porary faults in less than one 


nute. You can remove and inspect 


t breaker unit —-in safety, away 
M live parts —in less than two 


hutes. And where load conditions 


ve changed, you can interchange 


taker unit than three 


s in less 


Nutes. 


s air circuit breaker is built to 


tt today's 


demands for quick 
tallation 


ind provide dependable 


tection for defense production 
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OR OVERLOAD. 


lines. Its new features include a 
simple, ingenious method of mount- 
ing and a convenient modernized 
enclosing case, which combine to 
give you a removable dustproof 
breaker that is easy to install, easy 
to operate, and easy to inspect. 

Give your production, equipment, 
and personnel complete protection. 
Install these breakers in lighting, 
power, and motor circuits—up to 
600 volts. They will protect both 
the circuit wiring and the apparatus 


connected to the circuit. A new 


THE BREAKER WITH THE DISCONNECT FEATURE 


THAT'S RIGHT! JUST TURN THE 


HANDLE AND 


THE POWER’‘S 


BACK ON YOUR MACHINE. 


pictorial booklet (GEA-3600) 
tells where and how to use 
them. For a copy, write the 

G-E office nearest you, 

General 

Co., 
Schenectady, 


New York. 


or address 


Electric 


&: 
g\ © 





ing arms with an ordinary automo- 
bile jack. In addition to the vertical 
adjustment provided, the separate 
handles of the larger unit are pivoted 
about a vertical axis so they can be 
swung in or out to compensate for 
different width of transformers. 


Distribution System 
for Camp Livingston 


Electric service for the distribution 
system of Camp Livingston, near 
Alexandria, La., is derived from a 
110-kv. transmission line that termi- 
nates in a 10,000-kva. 110/34.5-kv. 
substation of the Louisiana Power & 
Light Company near the Camp’s east 
boundary. This substation is also tied 
into the 34.5-kv. transmission system 
of the Louisiana Ice & Electric Com- 
pany, serving nearby Camp Clai- 
borne. 

From the outlying substation the 
government has built a 14-mile, 34.5- 
kv. line to a 5,000-kva. substation at 
Camp Livingston’s geographical cen- 
ter. Here voltage is stepped down in 
a bank of four (one spare) 1,667- 
kva. transformers for distribution 
throughout the camp at 4,160 volts. 
A 34.5-kv. emergency tie line also con- 
nects this government substation with 
the Louisiana Ice & Electric Com- 
pany’s 34.5-kv. lines south of the 
camp. 

The government substation con- 
tains two 400-amp. feeder oil circuit 
breakers with reclosing, overload and 
ground fault relays and has an auxil- 
iary bus arrangement that permits 
either or both feeder breakers to be 
removed from service without inter- 
rupting service. 

Each feeder breaker supplies one 
of the camp’s two unregulated 4,160- 
2,400-volt, three-phase, four-wire ra- 
dial Y feeder circuits. Provision has 
been made for increasing the substa- 


tion capacity 100 percent and adding 
breakers for feeder circuits on either 
end of the station. 

There are 180 kva. of 2,400-volt 
pole type capacitors on each of the 
two main camp feeder circuits. The 
entire distribution system contains 
100,000 ft. of primary and 200,000 
ft. of secondary lines and there are 
240 distribution transformers. This 
system compares with a distribution 
system adequate to serve a city of 
33,000 population. Camp capacity is 
40,000 men. 

With the single exception of the 
water pumping motors, which are 
served 480 volts, three phase, other 
principal motor loads are 240 volts, 
three phase. Largest motor in the 
camp is 200 hp. 

Total connected load for water 
pumping is 500 hp., there being 22 
deep well pumps of 20 to 30 hp. each. 
The service pumps carry auxiliary 
internal combustion engines. 

The 800-odd buildings in the camp 
are served single phase, three wire, 
120-240 volts. Water pumping station, 
laundry and cold storage plant are 
served by primary underground wire 
with transformer vaults in each 
building. 

Approximately 370 4,000-lumen 
series street lights (one at each street 
intersection) are in the system, which 
contains 175,000 ft. of series circuit. 
The street-lighting system is divided 
into eight circuits, each provided with 
a 15-kva. constant current regulator 
controlled by an astronomical time 
switch. 

Estimated cost of the electrical 


systems for Camp Livingston exceeds 
$400,000. 


two principal distribution feeders servicing this 40,000-man army camp 
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Simple Mounting for 
“Pot” Transformers 


Extreme simplicity of design in the 
modernization of an Eastern utility 
substation enabled the company to 
economize in the use of material 
while obtaining the benefit of clear- 
ances necessary for 22-kv. operation. 
In the new arrangement the potential 
transformers were mounted on two 


DIRECT connections with bus and meter 
house save material 


4-in. angle-irons about 10 ft. long 
with their high-voltage line terminals 
slightly offset below the disconnecting 
switches, from which short taps were 
run from the buses above. 

To ground a Y-connected layout by 
a short neutral a horizontal conductor 
was run from terminal to terminal on 
the “pots” to end at one of the 8-in. 
vertical columns of I-beam section 
which support the corner of the bus 
structure as well as the angles above 
mentioned. 

The secondary connections from 
the “pots” to the relay equipment in 
the metering house were carried into 
the building by }-in. conduit which 
is run down the sides of the trans- 
former tanks to a main tap through 
the wall, leaving the space clea: 
around the units. 

Disconnects were mounted on pin- 
type line insulators set with axes 
horizontal, facilitating switch-stick 
operation, the assembly being carrie< 
on steel bars riveted to the columns: 

WORLD e 
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Many distribution engineers are finding that they 
can supply the present imperative power demands of 
their industrial customers— without a change in 
system layout- just by installing Pyranol capacitors 
on feeders. By neutralizing reactive kva, capacitors 
release valuable system capacity — amounts ranging 


from 1/3 to 2, 3 kva for each kvaof capacitors installed. 


Cost? Very low in terms of what they accomplish — 
on many actual feeders, $7 per kva installed. Get 
details from our local representative, Ask for Bulletin 


GEA-3333. General Electric, Schenectady, MY: See NOL CAPACITORS 


THEIR STABLE 
ASSURE LONG LIFE 








FIG. 1—Single-insulator pole mouniing 
fuse for rural lines 


For side tension, full side tension and dead- 
end construction the fuse is installed ap- 
proximately the same distance from the 
phase wire and at right angle to the line. 
The base of the fuse is not grounded. 


the offset angle of the primary ter- 
minal taps also aids dispersal of rain 
water away from the “pot” terminals. 


Fuse and Gap 
Assembly Safeguard 
Rural Lines 


By J. G. CHAREST 


Superintendent of Distribution 
Pennsylvania Power & Light Company 


the conventional 
type of cutout in use on urban lines 


To cost less than 


and to give performance superior to 
practically all types of low-priced 
cutouts offered for rural lines the 
operating department of the Pennsy]- 
vania Power & Light Company has 
developed and applied a 15-kv., 50- 
amp. cutout (Fig. 1). The operating 
record of some 5,000 installed during 
the past five years shows that prac- 
tically all the difficulties experienced 
with other low-cost types have been 
eliminated and there have been no 
failures. The former shortcomings 
comprised radio interference, me- 
chanical failure of clamps, hazards to 
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FIG. 2—Combination fuse and spark gap 
assembly on 6.700-volt single-phase rural 
ridge-pin lines 


lf pole space is available the device may 
be mounted on the pole below the ridge- 
pin support to facilitate installation or re- 
moval without disturbing the phase wire or 
the ridge-pin support. Mounted on side of 
pole of nearest primary bushing of single- 
bushing transformers; for clearance pur- 
poses the transformer may be rotated. 


linemen, injury to line conductor 
where operated frequently, difficulty 
in connecting and disconnecting and 
the necessity of providing a special 
fuse link not standard for cutouts 
used elsewhere on the system. 

A lightning arrester is used with 
the cutout for transformer protection. 
The cutout is made by the Line Ma- 
terial Company, which co-operated in 
the development. It costs 60 per cent 
less than conventional urban types. 

Very satisfactory results with this 
cutout provided the incentive to re- 
duce rural line costs still further by 
development and adoption of a combi- 
nation fuse and spark-gap assembly 
(Fig. 2), which embodies the essen- 
tial features of the plain cutout with 


an open gap and expulsion gap added. 
This combination will also cost about 
60 per cent less than the conventional 
fuse cutout and standard lightning 
arrester. 

Application of both devices is con- 
fined to single-phase ridge-pin rural 
lines with phase wire and grounded 
neutral. The supporting bracket is not 
grounded. 

Consideration is now being given 
to a modification which will eliminate 
one of the insulators and thus further 
reduce weight, cost and breakable 
parts. 


How Soil Resistivity 
Affects Grounding 


By J. R. EATON* 
Purdue University, Lafayette, Ind. 


It has been observed that ap- 
parently similar samples of soil from 
different locations will vary in re- 
sistivity by a factor of 200 or 300 
percent. Thus it becomes apparent 
that the problem of grounding is one 
intimately associated with the par- 
ticular type of soil in which the 
ground connection must be made. 

As indicated by the accompanying 
table, soils of different composition 
also have widely different values of 
specific resistance. The resistance 
figures are based on data on the 
measured value of ground resistance 
in widely separated parts of the 
United States as reported by the 
Bureau of Standards, without regard 
to temperature or moisture content. 
Values of resistivity have been cal- 
culated. 

From this table it is obvious that 
if a certain resistance, say 10 ohms, 
was permitted in an earth connection, 
a grounding system which would be 
entirely adequate in clay ground 
would be found almost worthless in 
sandy soil. 
[Ep Nore 
of articles on various aspects of grounding. | 


This is the second of a series 


* Consultant for James G. Biddle Company. 


Resistivity of Different Soils 


Soils 
Fills: Ashes, cinders, brine waste............. 
Clay, shale, gumbo, loam aia st eaten 
Same — with varying proportions of sand and 
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(% in. X 5 ft. Rods) 


Resistance, Resistivity, 


Ohms per cm.* 
Min. 
590 
340 





Ave. Min. Max. 
14 3.5 41 
24 2 98 


800 
2,700 


Ave. 
2,370 
4,060 


15,800 
94,000 


1,020 
59,000 
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Use Unit Substations 


at the Load Center 


INSTALLATION TIME 
SPACE 
CONSTRUCTION 


NIT substations—-your best bet for fast-growing loads because 
they’re so easy to install, and as easy to move when load centers 


change. You’ll never have large blocks of capital tied up in idle 
equipment. 


A G-E unit substation is delivered in only two sections, so installa- 
tion requires days, not weeks. It’s compact and designed for outdoor 
service, therefore requires no large investments in real estate and 
buildings. And you can locate it close to the load, 

so feeders are shorter, losses lower, service better. 


G-E unit substations not only meet today’s unusual 
demands, but they provide Aexibility for the changes 
to come. Ask your local G-E representative for ad- 
ditional information —or write for Catalog GEA-2996. 
General Electric Company, Schenectady, New York. 


Wiring Layout for 
Radiant Heat “Lab” 


To insure flexible service in the 
experimental work now being con- 
ducted for utility customers at the 
co-operative radiant heat laboratory 
recently opened at 483 Atlantic Ave- 
nue, Boston, under the auspices of 
five leading power companies and 
several manufacturers furnishing 
equipment, the wiring system was 
planned to secure comprehensive sub- 
division of circuits and maximum 
convenience of control. The main 
energy supply is received from a 
115 - 230-volt, three- wire service 
metered in the basement and distrib- 
uted in the 70 x 24x 12-ft. laboratory 
from a metal-clad bus cabinet in the 
center of a control board on which 
are mounted groups of switches and 
outlets associated with the numerous 
circuits. 

Close attention has been given to 


G.E 
-- forced -- 
convection 
heating units 


Ponel 75 kwe 
5-15-volt 
plug outlets No.6 


Fostorio 


tunnel Romex No.12 
12 kw 


Fused switch Fuses, 
Range 50 amp To 
Receptocle (fused)  5415-volt 
outlets 


Lighting 
4-200 wott 
lamps per 

circuit 
No 


i 


PLUG-IN CABLES serve portable infra-red tunnels 


balancing the various circuits on 
these buses. 


Middle panel one side of experimental tunnel 


fas watt lamps 


| Experimentol 
tunnel, 28 kw 


Romex 


Romex Cable plug outlet 


No.12 


Plug outlets total 10 per side 
115 volts ponel 


hetc 
Fuse 


1.5 hp. air compressor 


230 volts 
No.12 
115 volts 


Switch 
50 amp. % hp. fan 
spray booth 
explosion-proot 
motor 


115 watt 
vapor-proof lamp 


200-amp main switch 


en volt 


supply 


PLUG-IN CABLES serve portable infra-red tunnels 


$4 (450) 
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The major equipment of the 
laboratory includes a three-stage in- 
fra-red tunnel designed by the utility 
engineers and rated at 28 kw.; a 12- 
kw. Fostoria tunnel, and a 6-kw. 
Elliott oven. A 50-ft. conveyor has 
been constructed to carry samples 
through the tunnels, and a spray 
booth loaned by the Spray Engineer- 
ing Company and equipped with a 
$-hp. explosion-proof motor-driven 
fan and other facilities for test work 
is provided in the establishment. 
Romex flexible cables are used to con- 
nect the portable heating equipment 
with the energy supply circuits in 
combinations as desired, flexibility 
being obtained through the use o! 
25 plug outlets to which the 115-vol! 
circuits are brought from the main 
cabinet as illustrated. Switching and 
fusing are laid out for adequate over- 
load protection and economical us: 
of energy. 
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This handbook on industrial wiring 
outlines modern wiring practices which 
can be adapted for all factories. It will 
interest engineers, maintenance men, 
contractors and power salesmen. 
caead sceiaiiiad ie dees —1 
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This handbook is a guide in planning 
adequate wiring for the average farm 
and can be used with adaptations for 
specialized farms. It will interest 
electrical contractors and farmers. 








GENERAL ELECTRIC WILL HELP YOU 
TO PROMOTE ADEQUATE WIRING 


» Mee: Coco 


1941 





Please send me free the following publications: 
Quantity 





Denes Farm Wiring Handbook 
Sohcicteeuaatll Poor Wife’s Revenge 
iced G-E Home Wiring Leaflet 





This handbook describes modern 
methods for installing wiring that is 
adequate to serve appliances and high- 
wattage lighting in homes. It will inter- 
est architects and electrical contractors. 
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General Electric Company 
Section CDW-198 
Appliance & Merchandise Dept. 
Bridgeport, Conn. 





Adequate Wiring for Indus 
G-E Home Wiring Handboo 
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The three-stage tunnel has a high 
bank of 25 250-watt infra-red lamps 
on each side, a medium bank of six- 
teen such lamps per side and a final 
bank of fifteen such lamps per side. 
It is mounted on wheels and the pas- 
sageway between the two sides can 
be adjusted to fit the requirements of 
the work in process. The Fostoria tun- 
nel is a standard frame with 48 250- 
watt infra-red lamps mounted on 
adjustable arms. The laboratory is 
heated by two 7.5-kw. General Elec- 
tric forced convection heating units 
and is lighted by eight 200-watt 
lamps. Conduit sizes range from } to 
23-in. and a 14-hp. air compressor is 
included in the equipment. The lab- 
oratory is operated under the super- 
vision of J. L. Faden of Boston Edi- 
son and H. A. Hands of the New 


England Power Association. 


Photocell Control 
Aids Steelmaking 


By DR. HAROLD K. WORK* 


Manager of Research and Development 
Jones & Laughlin Steel Corporation, 
Pittsburgh, Pa. 

Controlling the bessemer steelmak- 
ing process with photocell equipment 
provides a rapid and quantitative 
indication of changes in the flame. 
which are recorded graphically for 

each blow. 

The selection of photocells to con- 
troll the “blow” was based on the 
fact that they were able to give an 
instantaneous and quantitative record 
* Adapted from paper presented before New 


York meeting of American Institute of Mining 
and Metallurgical Engineers. 


FILTERS 
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}| ELECTRIC EVE 
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BESSEMER 
CONVERTER 


PHOTOCELL CONTROL equipment gives more precise control of bessemer steelmaking 


process 


Schematic diagram shows position of control equipment with respect to converter flame. 
In equipment view, viewing head with three photocells is in foreground, amplifier back of 


it and graphic recorder to the right. 


of the flame behavior, and it was felt 
that, if suitable reference points 
could be found on which to base the 
control, this method would be far 
superior to one relying on the human 
eye. 


Line of Light Guides Shear 
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A narrow band of light 
from sixteen |8-in. green 
fluorescent tubes mounted 
end to end inside the 
shearing machine shown 
in this retouched illus- 
tration speeds the accu- 
rate cutting of large 
sheet steel plates at the 
Chicago Bridge & Iron 
plant, Chicago. The op- 
erator lines up markings 
on the metal with the 
straight-edge of light in 
preparing to make the 
cut. To show how the 
lamps are arranged a 
portion of the machine 
housing has been re- 
touched to give a ‘‘cut- 


away appearance. 
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Three of the cells—General Elec- 
tric “PJ-22” tubes are used—are 
mounted side by side in a housing 
and set up so the field of view in- 
cludes the whole flame. Under these 
conditions variations in the position 
of the flame will cause a minimum 
variation in the reading. The unit is 
set up about 60 ft. from the converter, 
the exact location, of course, being 
determined by mechanical conditions 
in the mill. The response of the cells 
is amplified and recorded. Having 
this record has made possible a scien- 
tific study to determine the best 
blowing conditions. 

In order to use the photocell con- 
trol most effectively it is desirable 
to employ filters on the viewing ele- 
ment. Infra-red filters, which showed 
certain operating disadvantages, were 
finally replaced with 
photocell filter combination”—a com- 
bination of two filters, one of which 
can best be designated as a heat-ab- 
sorbing filter and the other as an 
ultra-violet absorbing filter. 


“standard 
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A Fuel-Saving Answer 


ToA 


Me / 
Burning Question 


t UEL IS SAVED for oil refineries by the flexi- 
bility and high efficiency of these modern steam gen- 
erators, equipped with Ljungstrom Air Preheaters. 
»» » Ata large oil refinery helping to meet one of 
the nation’s most essential needs, modern steam 
generators like this are now in service. Each has a 
capacity rating of 104,000 lb. steam per hr. They are 
equipped with combination gas and oil burners, and 
their high efficiency in burning either type of fuel is 
enhanced by Ljungstrom Air Preheaters. At capacity 
rating, flue gases enter the preheater at 560° F., leave 


at 347° F., heating combustion air to 409 


because fuel costs may represent 20-30 per cent 
of the operating costs of an oil refinery, efficient com- 
bustion is always important. Right now, however. 
tuel saving has a greater significance, measured in 
terms of the national welfare. 


CN eee ead So ee 


PL 

SY 

SS 
STON aiid | 
SS 














In recent years, many foresighted oil refineries 
have re-examined the economics of power-plant 
operation giving greater weight to fuel conserva- 
tion. In this program, the use of combustion air pre- 
heated in Ljungstrom regenerative 
counterflow units has contributed materially to 
fuel economy. 


continuous 


These compact heat-transfer units save space 
and save steel. Their mechanical dependability has 
been established in service on some of the nation’s 
outstanding power plant installations. They protect 
the continuous availability of the boiler for service, 
as maintenance can be quickly accomplished in 
scheduled outage periods, or even postponed in an 
emergency. 

Facts and figures are available on the perform- 
ance of Ljungstrom Preheaters for large or small 
boiler plants, for industrial or utility service, using 
any type of fuel. Write for them today. 





THE AIR PREHEATER CORPORATION 


Executive Offices: 60 East 42nd St., New York, N. Y. 


—_ 


Plant: Wellsville, New York 
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Use Resonant Circuit 
in New C.C. Regulator 


A constant-current transformer for 
street-lighting service known as type 
Y-H regulator which has been intro- 
duced recently by the Wagner Elec- 
tric Corporation differs from conven- 
tional regulators in that it has no 
moving coils, but consists of a com- 
bination of resonance circuits con- 
sisting of capacitors and iron-core 
reactances which maintain constant 
output current over a very wide 
range load resistance. A series and 
parallel combination of inductive 
and capacitive reactances (Fig. la) 
is so arranged that with changes in 
the load circuit resistance the impe- 
dance of the regulator automatically 
adjusts itself to maintain constant 
current output. 

A conception of the operation of 
this unit may be obtained from Fig. 
lb, which shows the resonance cir- 
cuit only: Inductive reactance 1 and 
the capacitive reactance 2 (respec- 


FIG. 1—A combination of resonance circuits consisting of capacitors and iron-core 
reactances is arranged (a) so that with changes of load circuit resistance the impedance 


of the regulator adjusts itself to hold constant current output. 


resonance circuit is shown (b) 


tively 3 and 4) are in series resonance, 
consequently the voltage between AD 
as well as between AC and BC and 
BD is many times larger than the 
supply voltage when no _ connec- 
tion exists between the points A and 
B or if a very high impedance is con- 
nected across the points A and B. 
Consequently also very high voltage 
appears across the points A and B 


Sa 
nace mn 


Output amp. 


Supply Line Amperes 


Load, Per Cent 


FIG. 2—Characteristics of a 20-kw. 
for 2,400-volt supply 
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new type constant-current regulator 
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For explanation purposes 


under the conditions cited. If the 
points A and B are short circuited 
the system can be considered as con- 
sisting of two parallel resonance 
circuits connected in series. One of 
the parallel resonance circuits con- 
sists of circuit C1AB4. The other 
parallel resonance circuit consists of 
D2AB3. Each one of these parallel 
circuits receives one-half supply volt- 
age. In any parallel resonance cir- 
cuit a fixed current flows from the 
reactance into the capacitor. Conse- 
quently a certain current flows from 
the capacitor No. 2 into the reactance 
No. 3 over the short at AB. Also a 
current of the same magnitude flows 
from the reactor No. 1 into the ca- 
pacitor 4 through the short AB. The 
sum of these currents constitutes the 
total current flowing in the short AB. 
For a given voltage impressed across 
C-D this current has a very definite 
magnitude, depending only on the 
reactance values of said circuits. 
From the above reasoning it follows 
that definite current flows across AB 
when these points are shorted and 
that if the points AB are open «ir 
cuited, a high voltage occurs across 
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Feeder cables carrying power to our all important defense indus- 
tries must not be slackers. They must carry their full load steadily un- 
der ordinary conditions and more when emergencies arise. 


Simplex - ANHYDREX AA-LL rubber insulation was designed 
for just such service conditions. In it are combined the remarkable 
resistance to water absorption of ANHYDREX AA-60 deproteinized 
rubber insulation, with the aging characteristics of the best long life in- 
sulations. With it conductors can be operated at temperatures which 
would be unreasonable with ordinary insulation. With it you can safe- 
ly carry more power and carry it longer. 


Benefits like these are made available 
for industry as a result of chemical re- 
search. Simplex laboratories are known 
throughout the wire and cable industry for 
the many important improvements in in- 
sulations for wires and cables. 


Simplex Wire G& Cable Co., 79 Sidney Street, oanreme Mass. 


Sim plex- .- ANHYDREX _ 


nana rubber insulation for wires and cables 


| 
a ee 
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these points. This means that the 
output current will have a constant 
value over a very large range of load 
resistances. 

The design is said to have the ad- 
vantage of having high efficiency and 
excellent power factor from full load 
to a small fraction of full load. Con- 
sequently the supply line current 
drawn by this device is considerably 
less than that of a constant current 
moving coil regulator whose power 
factor and efficiencies decrease rap- 
idly with decreasing load. The iron 
circuits of this regulator are so di- 
mensioned that a constant current 
output is obtained from short circuit 
condition up to full load and reason- 
able overloads. 

Typical characteristics of a 20-kw. 
regulator are shown in the illustrations 
on page 98. 

The switch used for controlling and 
protecting the regulator is operated 
by a remote-control circuit through 
either a time switch or manually op- 
erated switch. Due to an ingenious 
arrangement of the circuits the con- 
trol switch contacts never open or 
close under load, resulting in prac- 
tically sparkless operation, long life 
and minimum maintenance. As soon 


as the output voltage reaches a pre- 


PRISMATIC GLASS LENSES permit reduc- 
tion of rays from fluorescent lamps for 
different light distribution characteristics 


Intensive lens (1) used with 40-watt lamps, 
4,200 lumens total, placed 2!/2 in. above 
lens, |'/p in. either side of center line of 
fixture. Distribution curves: (A) across axis 
of lamp; (B) along axis. Concentrating lens 
(2) with one 40-watt lamp, 2,100 lumens, 
5-in. focus. Distribution curves: (A) along 
axis of lamp; all other curves across axis 
(B) no offset; (C) I-in. offset; (D) 2-in. 
offset. Extensive lens (3) with two 40-watt 
lamps, 4,200 lumens total, placed 2!/2 in. 
above lens and spaced 7% in. either side of 
center line of fixture. Distribution curves: 
(A) across axis; (B) along axis. 


100 (456) 


determined value, which lies some- 
what above the full load voltage, the 
protecting switch opens automatically 
and disconnects the regulator from 
the supply line as well as from the 
load circuit. Furthermore, the regu- 
lator is so designed that its open cir- 
cuit voltage is limited to a value 
slightly in excess of the voltage which 
opens the protector switch and dis- 


connects regulator from the supply. 
Output terminals of the regulator 
can be short circuited continuously 
without excessive heating. When a 
short exists the secondary current 
remains equal to the normal full load 
current, while the primary current 
falls to practically zero. A_ short 
across the load loop can be opened 
while creating practically no arc. 


Lenses Control Light From Fluorescents 


Recently developed Holophane 
“Controlenses” not only shield fluores- 
cent lamps from vision and _ thus 
make for low surface brightness but 
also afford control of the direction of 
the light from the lamps. Designed 
for general lighting applications, in- 
dustrial as well as commercial, the 
lenses are of the cylindrical plano- 
convex type, regressed to a flat plane 
by prismatic “steps” or segments, 
somewhat in the manner of a Fresnel 
lens. 

Three general types of lenses pro- 
vide for three types of distribution 
characteristics: Intensive, for uni- 
form spacing; concentrating, for ac- 
cent lighting or high ceilings; exten- 
sive, for vertical surfaces or low 
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ceilings. With the intensive type, 
spacings up to 1} times the mounting 
height above the working plane are 
permitted for uniform illumination. 
With the concentrating or focus- 
ing, suggested especially for pre- 
cision lighting requirements, different 
spreads are obtainable which permit 
different mounting and spacing ratios 
from 1/10 to 7/10 of the mounting 
height. With the extensive type, 
recommended particularly for indus- 
trial operations calling for vertical 
illumination, spacings up to two times 
the mounting height above the work- 
ing plane may be used. 

While the accompanying distribu- 
tion curves apply to two 40-watt “F” 
lamps (except for the concentrating 
type), the lenses might be used with 
one 40-watt lamp or one 100-watt 
lamp. 

Illumination values obtainable from 
fixtures using these lenses may be 
estimated for average ceiling and wall 
finishes. (Because of the variations 
possible, similar data cannot easily 
be given for the concentrating type 
lens.) 

First, find the “room index” for 
the interior involved: 


Room index = 
(2 X width of room) + length 


6 X mounting height above work 


After the room index has been cal- 
culated, it may be used to find the 
coefficient of utilization from this 
table: 


Coefficient of Utilization 
(Two 40-Watt Lamps) 
Intensive 
Type Lens 
0.45 
5 0.50 


Extensive 


Room index Type Lens 


Substitute the coefficient of utiliza- 
tion in this formula: 
Illumination 
in foot-candles = 


Total lumens 
of all lamps 


Coefficient 


of utilization 


Area of room in square feet 
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wall in each case. 
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Shielding prevents corona formation. 


{merclad rubber-sheathed shovel cable 
with Type PS Semi-Conducting Shielding. 
Note ground wires between shielded con- 


ductors. 


YPE PS Semi-Conducting 

Shielding ( conducting rubber ), 
a new development by American 
Steel & Wire C ompany, solves an old 
and troublesome problem in the man- 
ufacture of insulated cables. By re- 
search and by experience, we have 
proved that Type PS Shielding com- 
pletely eliminates the deteriorating 
eects of corona by preventing cor- 
ma formation. Besides controlling 


“electronic ionization of air.” it also: 


hil Mh lode. 


Both cables are wrapped around mandrels. The con- 
ductor on the left is insulated with “ozone proof” 

rubber, but not shielded. The conductor on the right 
has the same type of insulation with a surface covering 
of CONDUCTING RUBBER—same total thickness of 


Visible corona appears at the surface of the unshielded 
conductor on the left. On the second conductor, Ameri- 
can Steel & Wire Company's Type PS Semi-Conducting 


OF ee 


1. Increases the life of power cables and 
widens the range of applications. 


2. Protects against shock hazard by pro- 
viding a grounded exterior. 


Je Prevents electrical disturbances from 
being radiated from the cable or absorbed 
by it. 


Type PS S Semi-Conducting Shield- 
ing 1s always in intimate contact 
with the cable insulation proper. 
When used with rubber insulation. 
it adheres to the rubber and becomes 
an integral part of its surface. By 
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Makes any cable insulation “Corona proof” 


. dissipates static electricity and adds to the life 
and safety of POWER CABLES 


preventing corona and consequent 
generation of ozone, l'ype PS Shield- 
ing permits the use of standard rub- 
ber insulating compounds for high 
voltage service. No longer is it neces- 
ar to employ oil-base compounds 
in which some degree of corona-re- 
sistance is obtained only by sacrific- 
ing such typically rubber-like quali- 
ties as tensile strength, elasticity, 
ability to withstand heat and to re- 
sist deformation. 

Write today for our technical bul- 
letin and other information. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago (f 


mbia Steel Company, San Francisco, Pacific Coast Distributors 


Col 


A, 


and New York 


United States Steel Export Company, New York 
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Cooling Storage for 
Offpeak Operation 


The new air-conditioning system of 
the Saenger Theatre in New Orleans, 
La., reduced demand from 659 hp. to 
275 hp., takes up only one-half the 
space previously needed, the number 
of rotating machines has been reduced 
almost 50 percent, and with fewer 
machines, plus the use of three 75-hp. 
Westinghouse hermetically sealed 
compressor units, is expected to re- 
duce maintenance materially. A 
unique water storage system aids in 
using off-peak power. 

New Orleans cooling season begins 
in March, lasts well into November 
and at times cooling is required dur- 
ing parts of the winter months. 


Though the old equipment at the 
theatre had done a good job, its high 
energy consumption was becoming 
costly. Breakdowns were increasing 
in frequency and inefficiency of CQ, 
as a refrigerant was recognized. 

It was finally decided to replace the 
old system with three hermetically 
sealed 75-hp. compressors, using 
Freon as their refrigerant. Horse- 
power required by the three new com- 
pressors is only 225, as compared to 
524 hp. needed before. The new sys- 
tem cools by direct expansion through 
new coils placed in the existing con- 
ditioning chambers. Cooling is under 
full automatic control. 

Because operation of the cooling 
system between 5 p.m. and 7 p.m. on 
the peak load period of New Orleans 
Public Service naturally costs more 


than at other times, the old water sys- 
tem with its big storage tank is util- 
ized to store up cooling capacity to 
take care of this daily two-hour 
period. The excess compressor capac- 
ity available during normal working 
hours is used to cool the water in the 
tank with existing Baudelot coils. 
During normal cooling operation 
the old system required 491 kw., and 
if cooling was required during the 
daily peak period this 491-kw. load 
had to be put on the line at the time 
of system peak. Now, on direct expan- 
sion, the new system, by eliminating 
all water pumps, requires only about 
205 kw., or 58 percent less power. 
When the water system is being 
cooled for storage, with necessary 
running of the circulating pumps, the 
required power increases to about 


THREE hermetically sealed 75-hp. compressors (left) using Freon, installed at New Orleans theatre to replace 
524-hp. system installed thirteen years ago and to permit off-peak operation 


Unique use of the existing chilled water tank and spray booths for 
storage of cooling capacity results in an added saving by relieving 
the compressors from running during the daily New Orleans peak 
power period. During these two hours the stored water, chilled by 
extra capacity operation of the compressors during normal opera- 
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tion periods, is used to cool the conditioned air. 
condensers (at right) used with the old COs. system are now used 
to condense the Freon after its expansion into the new coils 
stalled in the existing water spray booths. The heavy black pipe 
carries the cooling water. 


Shell and tube 
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New low prices mean more sales of 


G-E MAZDA FLUORESCENT LAMPS 


FFECTIVE August ist, General Electric 

announces lower prices on its entire line 
of G-E MAZDA F (fluorescent) lamps. The in- 
creasing demand for this new cooler, high 
eficiency light source has resulted in even 
greater manufacturing economies. In line with 
long established policy, General Electric passes 
these savings along to your customers. This is 
another step in the reduction of the cost of bet- 
ter light for better sight. 
Since G-E MAZDA F lamps were first introduced 
in 1938, light output has been increased as 
much as 40% and as of August Ist, prices have 
been reduced as much as 52%. When you buy 
fluorescent lamps, make sure you are taking 
full advantage of G-E research that is producing 
lamps that give maximum light for the current 
consumed. Look for the G-E monogram on 
every tube. 


G-E MAZDA LAMPS 
GENERAL @ ELECTRIC 
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NEW LOW PRICES ON G-E MAZDA F LAMPS 


August 1, 1941 
r4-waeee Fede i ea. ck 6 eS... Ce 90¢ 
1S-wateT-8 . ..g. ... was 85c .. NOW 75e 
15-watt T-12 was $1.10 . . NOW 95 
20-watt T-12 was $1.10 . . NOW 95 
30-watt T-8 . was $1.10 . . NOW 95 
40-watt T-12 was $1.60 NOW $1.35 


100-watt T-17 . . was $3.50 . . NOW $3.00 
Above prices refer to daylight and 3500° white. 
Prices also reduced on soft white and colored G-E MAZDA F lamps. 


In addition to above reductions, prices are also reduced on 
the following types of G-E MAZDA (filament) lamps. 
50-100-150 watt. . . . . was 45c . . NOW 40¢ 

(Three-Lite lamp) 
100-200-300. watt. . . . . was 60c . . NOW  55¢ 
(Threé-Lite lamp) 
300-watt R-40 Reflector lamp was $1.70 


NOW $1.40 
(Spot or Flood types) 


Made to 40aY 
brighter Long” 
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240 kw., still a decrease of 51 per- 
cent from that required by the old 
system. These percentages do not take 
into account the further saving made 
possible by not having to run the 
compressors during the 
daily peak power period. 


two-hour 


Range, Water Heater 
Sales in Volume 


By J. B. BUMAN 


Manager Residential and Rural Sales 
Northwestern Electric Company, Portland, Ore. 


In our load development plans we 
include electric range and_ water 
heater activity in our all-service sales 
program, and in our newspaper ad- 
vertising we run the advantages of 
electric cookery and the comforts of 
electric hot water service in separate 
advertisements. 

We have reached a point of satura- 
tion (42 percent) in electric ranges 
that has removed largely the seasonal 
buying element. Fifteen years ago we 
sold heavily in the spring and sum- 
mer, placing great emphasis on the 
modern cool electric kitchen. Thus we 
ourselves restricted the value of elec- 
tric cookery at that time and _ nar- 
rowed the field of acceptance. 


Cleanliness Big Salespoint 


Since then we have learned how to 
sell electric cookery, because we have 
discovered why women want it. The 
big reason is the marvelous cleanli- 
ness that is found in no other appa- 
ratus to do the same job and the 
stimulation of a more charming at- 
mosphere throughout the house. Thus 
the march of electric cookery is now 
twelve months in the year, showing 
only slight curves upward in the 
spring and in the fall, which are the 
moving seasons in most parts of the 
country. In spite of our saturation, 
last year more of our customers in- 
stalled electric cookery than ever 
before in the same period. Of 2.726 
ranges installed, less than 25 percent 
were replacements. And _ probably 
85 percent of the used ranges went 
back into use in other homes. 

In electric hot watery heating, last 
year our sales were nearly doubled. 
Every index indicates to us that elec- 
tric hot water service will be the next 
big forward movement by the pro- 
gressive home owners. The dealers in 
our territory have only been in the 
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business seriously for the past two 
years. Typical of a new business find- 
ing its bearings, it has gone through 
all the vicissitudes of price cutting, 
high trade-in values, below-cost in- 
stallations and, in fact, improper sell- 
ing of every kind. 

This stage of electric water heat- 
ing business is now passed. Every 
appliance dealer is becoming alert to 
the business; he now recognizes that 
here is an appliance that must be sold 
properly, that has a large volume and 
that has the same legitimacy as the 
radio, the washer or any other large 
appliance. 


Standardization Needed 


There seems to be only one buga- 
boo left in the water-heating business 
that acts as a stop-gap for a more 
thorough national push. It is time 
that utility engineers, manufacturers 
and sales executives reduce the equa- 
tion to a few standard water-heating 
specifications that will stimulate a 
general enthusiasm for the business 
everywhere. Today there are more 
than 600 specifications in use for elec- 
tric water heaters throughout the 
country. This makes for a series of 
complications for the manufacturer, 
the jobber, the appliance dealer and 
the salesman. Of course, all these 
specifications are not in use in any 
one locality, but there is ultimate 
need of some standard that may be 
used generally. 


1,100 Fluorescents for 
Defense Tool Builder 


Plenty of room for all and the 
latest in lighting, air-conditioning and 
office equipment feature the new 
drafting and engineering rooms: of 
the Warner & Swasey Company, 
Cleveland turret lathe builders. 

Occupying the entire fifth floor of 
the main building (16,000 sq.ft.), 
the new layout gives the company’s 
four engineering departments—stand- 
ard machine design, standard tool 
design, special tool design and de- 
velopment design—almost three times 
as much space as they previously oc- 
cupied and brings all these depart- 
ments together in one building on one 
floor. 

The lighting consists of 1,140 
fluorescent tubes covered with dif- 
fused louvered glass that is flush with 
the acoustically treated ceiling. These 
lights provide 40 ft.-candles on the 
drawing boards. 

Provision has been made for both 
winter and summer air conditioning. 
A 50-ton compressor is used for 
summer cooling. Electromatic filters 
clean the air of dust and air move- 
ment is at the rate of 16,000 cu.ft. 
per minute. 

Departments are separated by steel 
and glass partitions which are 8 ft. 
high. Rooms are finished in soft 
colors—ceilings white, walls light 
green and partitions dark green. 


& 
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WARNER & SWASEY, important builders of turret lathes for defense effort, equip new 
engineering and drafting department with year-round air conditioning and with 1,14° 
fluorescent tubes to provide 40 ft.-candles 


ELECTRICAL WORLD e 


August 9, 194! 














YOU GET THE IMPRESSION 


of quality at the first sight of 


SHAWMUT 





RENEWABLE FUSES 


Because all Shawmut products are made for per- 
formance, not for cost. A Shawmut fuse is the fuse 
to use, if you want the right fuse in the right place, 
to do the right thing always. Shawmut Shur-Lag 
Renewable Fuses are the sturdiest, simplest, and 
most efficient of all time-lag fuses, and the speediest 
and easiest to renew. They give full protection at 
all times and under all conditions; they save you lost 
time and production due to inefficient fusing; they 
ensure you complete security and satisfaction. A 
dozen or more outstanding features place them far 
ahead of all other time-lag fuses in economy, safety, 
and convenience. Ask your dealer or write for our 


Bulletin 400. 





THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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Fuse Cutouts 


Cutouts which 
combine current- 
limiting fuses with 
porcelain - inclosed 
housings of the 
kind used for dis- 
tribution fuse cut- 


Distribution fuse cut- 
out; available for use 
with type EJ-I, size 
A current-limiting fuse 
unit 1-IN at 2,500 volts, 
60 cycles, with inter- 
rupting rating of 25,000 
amp.; size B fuse units 
1-IN to 3-3N amp. at 
2,500 volts, 60 cycles 
(illustrated) and 0.5- 
0O.5N amp. at 5,000 
volts, with 40,000 amp. 
interruptin capacity, 
and size fuse units 
from |-IN to 40-25N 
amp. at 2,500 volts, 60 
cycles, with 80,000 
amp. interrupting ca- 
pacity. General Elec- 
tric Co., Schenectady, 
a 


outs of the non-indicating type extend ap- 
plication of the inclosed housing idea to cur- 
rent-limiting fuses for potential and auxili- 
ary transformers. Mounting can be on a 
pole, pipe, crossarm, channel or other sim- 
ilar framework. Mounting of current-limit- 
ing fuse on the hinged doors provides a con- 
venient form of disconnect switch. Inclosure 
of fuse is said to eliminate danger of acci- 
dental contact. 


Relay 


Type “'F'' relay: available with |, 2 or 3 
poles; single- or double-throw; to operate on 
a.c. or d.c.; 2% in. high, 2!/2 in. long, I'/ 
- wide. G-M Laboratories, Inc., Chicago, 
tl 


One of several new models to be an- 
nounced by this company, this relay features 
self-cleaning, wiping-action contacts, with 
heavy contact pressure. 


Regulator-Exciter 


"'Regulex'’ exciter; being developed for all 
sizes of d.c. machines and applicable to 
a.c. synchronous motors, generators and con- 
Gensers. Allis-Chalmers Mfg. Co., Milwaukee 
Vis 


Exciter and regulator are combined in 
this unit, which consists of a differential 
amplifier for controlling excitation on d.c. 
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motors and generators to give constant 
voltage, current, speed or tension. Originally 
developed principally for steel mill use to 
provide constant tension on winding and 
unwinding coils, it is being applied to other 
steel mill drives and mine hoists. 


Switch 


Two outside insulators in this switch are 
stationary, while the third is mounted on 
ball bearings and can be rotated by hand 
or by motor. Blade mechanism is mounted 
on 45-deg. inclosed bearing that imparts a 
rotating insulator motion to switch blade, 
simultaneously lifting and turning it. Op- 
posite rotation of insulator unit lowers and 
turns blade into high-pressure contact with 
spring-locked contact shoes mounted on 
right-hand outside insulator unit. By means 
of “high spot” cam on 45-deg. rotating bear- 
ing, high-pressure contact is also made at 
hinged end of blade. 


be 
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Dual-high-pressure-contact switch; for all volt 
ages and capacities to 4,000 amp.; single- 
pole unit (pictured) is for 34.5-kv., 600-amp., 
three-pole service. Delta-Star Electric Co., 
Chicago, Ill. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Current Transformer 


Designed for three-wire metering appli- 
cations, dry type indoor current transformer 
has practically flat ratio and phase-angle 
curves from 15 to 200 percent current, 


Type ''TW"' indoor current transformer; eight- 
een ratings, ranging from 5 to 500 amp., 
1,200 volts. Westinghouse Elec. & Mfg. Cc., 
East Pittsburgh, Pa. 


resulting in high metering accuracy over 
a wide range of loads, it is claimed. Any 
unit may be interchanged with another of 
a different rating. Secondary short-circuit- 
ing switch is mounted on top of the trans- 
former inside a transparent plastic cover. 


Fluorescent Unit 


""Miralume'' ''F-104, F-208, F-154, F-308" con- 
tinuous row fluorescent lighting units, using 
two or three 40-watt T-I2 lamps. Hygrade 
Sylvania Corp., Ipswich, Mass. 


Designed for use with 5-ft., 100-watt 
fluorescent lamp, this fluorescent ceiling 
light is available with a nine-fin louver 
as an accessory. Individual sections couple 
together to make up continuous runs; 
feeder lines can be carried from one unit 
to another through the wiring channel. 
Unit is made of steel with baked aluminum 
finish. 


Motor Cushioning 


Rubber ‘'Isolators.'' The Korfund Co., 


Inc., 
Long Island City, 


As additions to its line of anti-vibration 
mountings, this company has announced 
new types employing rubber as a cushion- 
ing medium, particularly for small motors 
and light-weight machinery. Rubber-in- 
shear types are offered with individual load 
capacities from 25 to 450 lb. and may be 
combined for greater capacities. Rubber- 


August 9, 1941 








Westinghouse Profit 
Gains in Six Months 


Net profit of Westinghouse Electric 
& Manufacturing Co. for the first six 
months this year totaled $11,568,401, 
equivalent to $4.33 a share on com- 
bined shares of 7 percent preferred 
and common stocks. This compares 
with $9,837,012, or $3.68 a share, on 
combined stocks in the same 1940 
period. The profit for the first six 
months this year allows for $8,395,264 
in normal federal taxes and $9,239,528 
excess-profit taxes, against normal 
taxes of $2,942,110 in the 1940 period. 

President George H. Bucher said 
that sales billed in the first six months 
totaled $175,557,093, against $115.- 
488,876 in the 1940 period. 

Bookings rose 131 percent to 
$566,047,983 for the year ended June 


30, from $245,256,874 in the 1940 
period. Billings were $299,499,664, 


against $202,843,336. Unfilled orders 
as of June 30 were $341,265,794, as 
against $86,386,749 a year ago. 

Mr. Bucher said that employment is 
at an all-time high of more than 
71,000, an increase of 35 percent since 
last summer. 


Hygrade Plant Causes 
Danvers System Growth 


Completion of the new Danvers, 
Mass., fluorescent tube factory of the 
Hygrade Sylvania Corp. on an October 
3 schedule will increase the demand 
on the municipal light department 150 
percent, and to meet this, Leo Nim- 
blett, manager, with the advice of Car- 
roll A. Oliver of Belmont, consulting 
engineer for the department, is adding 
about $40,000 worth of equipment and 
material to the distribution system. 

The department is extending a 22- 
kv. cable underground to the new plant 
and installing an Allis-Chalmers unit 
substation of 2,000 kva. for this serv- 
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ice. By forced cooling the ultimate 
capacity of the transformers will be 
2,600 kva. The plant is being built by 
the Austin Co. under a defense pri- 
ority order. Simplex Wire & Cable 
Co., Cambridge, Mass., is supplying 
the cable for this work, the 
James Sugden Co., Boston, being the 
contractor. 

It is anticipated that with the com- 
pletion of the new factory additional 
residential loads will be taken on by 
the lighting department. All energy 
distributed by the Danvers system is 
purchased from the Eastern Massachu- 
setts Electric Co., a New England 
Power Association subsidiary utility. 


Production Gain Set 
by General Electric 


General Electric Co. is _ passing 
through the greatest period of expan- 
sion it has ever attempted in answer 
to the Navy Department’s call 
greater production of turbines 
other equipment for ships. 

Production facilities at Lynn, Mass., 
Erie, Pa., and Schenectady, N. Y., 
have been greatly expanded and placed 
on 24-hour-a-day schedules to keep 
pace with Navy requirements. 

About $20,000,000 will be spent in 
construction and equipping a new 
factory to be built at Fort Wayne, 
Ind., by the company to manufacture 
turbo-superchargers for airplanes. The 
company has completed its new “black- 
out” supercharger factory at Everett, 


Mass. 


for 
and 


Phelps Dodge Expansion 


Phelps Dodge Copper Products 
Corp. has authorized another addition 
to the Habirshaw, Yonkers, N. Y., 
plant to take care of national defense 
production. The work will be com- 
pleted next September. 


1941 


ANUFACTURING - MARKETS 
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. AllisChalmers Net 


$2,389,576 in 1941 


Allis-Chalmers ,, Manufacturing Co. 
reports, for tht second quarter of 
1941, a net incoti¢ vf $1,793,108, or 
$1.01 a share on,°1,776,092 no-par 
shares of common stock outstanding at 
the close of June, after tentative pro- 
vision of $1,420,000 for federal income 
and excess profits taxes. The net in- 
come for the second quarter of 1940 
was $1,639,889, or 92 cents a share, 
after providing $733,000 for federal 
income taxes. 

Billings amounted to $28,725,320 
and orders beoked $51,498.173 in the 
second quarter, which compares with 
billings of $25,125,448 and orders 
booked of $27,430,565 in the 1940 sec- 
ond quarter. 

For the six months of 1941 the net 
income was $2,389,577, or $1.34% a 
share, after provision for federal in- 
come and excess profits taxes, com- 
pared with $2,609,758, or $1.47 a 
share, in the similar period of 1940. 
Orders booked for the first half year 
amounted to $84,388,559, or 77 per- 
cent over the $47,584,526 bookings in 
the same period of 1940. Unfilled or- 
ders on hand: June 30, 1941, totaled 
$95,145,147, compared with $59,755,289 
at the close of 1940. 

The first quarter earnings, according 
to the company’s report, were affected 
seriously by the strike, which prac- 
tically suspended all production at the 
West Allis works from January 22 to 
April 8—76 days. 


Among the other manufacturing 
companies issuing reports are the 
following: 


Rome CasL_E—June quarter: Net profit, 
$120,734, equal to 64 cents a share on 189,- 
830 capital shares, compared with $60,570, 
or 32 cents a share, for quarter to June 30, 
1940. Figures are after $162,599 provision 
for estimated normal and excess profits 
taxes in 1941 quarter, compared with $11,- 
832, in 1940 period. 

SeuarE D—Six months to June 30, net 
profit, after $2,950,000 reserve for normal 
and excess profits taxes, $1,397,346, equal 
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SOMETHING NEW ia A-C Crane Control 


OU, too, can protect extremely valuable machine tool centers 

and enable your operator to guide the work carefully into 
position with an EC&M A-c Dynamic Lowering Frequency 
Relay Magnetic Hoist Controller. 


Within practically the first year of announcement nearly 100 of 
these hoist controllers have been ordered for new and old cranes. 
Users report spotting as close as 1” easily done. If you have 
an A-c crane or are considering the installation of one, put it 
under control of EC&M Frequency Relays and LINE-ARC 
Magnetic Contactors. Ask for Booklet 930. 


THE ELECTRIC CONTROLLER & MFG. COMPANY 
2700 E. 79th Street Cleveland, Ohio 


Please send A-c Magnetic Controller Booklet 930 
NN ek Da ears oa oe Gas Sand Owe Oe ENG ee 
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MOTOR CONTROLS *- BRAKES-LIMIT STOPS MAGNETS 


after preferred dividend requirements to 
$3.19 a common share, compared with 
$905,130, or $2.03 a share last year, when 
tax reserve was only $274,762. Current as- 
sets at June 30, 1941, including $1,301,678 
cash, totaled $8,747,938 and current liabil- 
ities were $5,510,232, including $4,016,020 
reserve for taxes on income. 

McGraw ELectric—Twelve months to 
June 30, net profit, $1,678,726, after $1,223.- 
050 provision for Federal and State income 
and Federal excess profits taxes, equal to 
$3.55 each on 472,600 shares of capital 
stock. Net profit for the twelve months to 
June 30, 1940 was $1,519,329 or $3.21 a 
share. Net sales totaled $9,786,133 and 
$7,293,651, respectively. 


Westinghouse Dedicates 
New Fluorescent Plant 


Gov. M. M. Neely of West Virginia 
and civic officials joined with West- 
inghouse Electric & Manufacturing Co. 
last Saturday in dedicating the new 
$3,000,000 fluorescent lamp works at 
Fairmont, W. Va. 

The plant will eventually employ 
over 1,000 persons. It is the largest 
factory devoted solely to fluorescent 
lamp manufacture and will turn out 
50,000 lamps a day. On a nearby site 
Westinghouse is now constructing a 
$1,800,000 glass factory. 


Moves Receiving Offices 
Roller-Smith Co., Bethlehem, Pa.. 


has announced that its receiving de- 
partment will be located at 106 East 
Walnut Street, Allentown, Pa., and 
that all purchase material should be 
addressed there. Invoices should be 
sent to the company’s headquarters at 
Bethlehem, as in the past. 


June Range Sales Spurt 


Sales of electric ranges during the 
month of June in Continental United 
States, Alaska and Hawaii totaled 
68,629 units, compared with 33,403 
units in June, 1940, according to an 
announcement made by the National 
Electrical Manufacturers Association. 
For the first six months total sales 
billed amounted to 363,633 units, com- 
pared with 228,730 units for the simi- 
lar period of 1940. 


New York Metal Prices 


August 5, ‘41 July 30, ‘4! 
Cents per Cents per 
Pound Pound 


| Copper electrolytic 12.00* 12.00* 


Lead, A. S. & R. Price.. 5.85 5.85 
Antimony ae d 4, 
Nickel, - 5. 
Zinc Spots..... ? 7. 
Tin, Straits 52.75 3 
Aluminum, 99 per cent... 17.00 7 


* Delivery Connecticut Valley. 
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“ROME 60" 
WELDING CABLE 


Meets all the requirements 
of the 
1.P.C.E.A.-N.E.M.A. Standards 


IN ADDITION, it has the following Exclusive Feature 
—A Thermoplastic separator between the cotton 
wrap and the protective cotton braid under the tough 
60% jacket. The Thermoplastic Tape not only acts 
as a separator which keeps the copper conductor 
bright and clean, but it softens under heat and molds 
the cotton coverings together in one solid unit, which 
resists twisting in either direction without impairing 
flexibility. 




















Indeed, an exclusive and an important feature. 


ROME 
CABLE 


CORPORATION 
ROME, NEW YORK 


SALES OFFICES 
NEW YORK CHICAGO CLEVELAND 
PITTSBURGH DETROIT LOS ANGELES 
RICHMOND PHILADELPHIA BOSTON 




















Hot Rolled Copper Rods * Bare and Tinned Strand * URC Weatherproof Wire 
Bare and Tinned Copper Wire * Rubber Insulated Wires and Cords 
Lead Covered Cables * Cotton, Paper and Asbestos Magnet Wire * Rome 60 
Multiconductor Power Cables * Network, Service Entrance, Control Cables 
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Tue use of Sil-Fos in brazing bus 
bars is spreading rapidly. Below 
are illustrations of an installation 


recently made in a large Brooklyn, 
N. Y., brewery. 


Here is what you gain when Sil- 
Fos brazing is used. You save 
time and cost—there's no drilling 
or punching, no bolts or clamps 
to assemble. You save on bus bar 
metal— only small laps are re- 
quired. When the job is com- 
pleted you have joints as efficient 
electrically as the bus bar itself— 
joints that are trouble-free be- 
cause they can't loosen up or oxi- 
dize. In fact, you have a bus sys- 
tem that literally has no joints and 
hence is free of joint maintenance. 


eins 


On this bus bar job, two sizes 
of bus were Sil-Fos brazed — 
9" x Y"' and 6" x 4". The 
lap is approximately 34"'. Braz- 
ing was easily done in close 
quarters. 


GET THE FACTS NOW 


Learn about Sil-Fos brazing now so that 
you can take full advantage of it on 
your next bus bar job—or on other non- 
ferrous metal joining work. Write for 


Bulletin EW-58. 


WORM ea 


ay: Fulton St. 
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Field Reports on Business 


Backlog of orders received by electrical manufacturers has been further 
increased by demands from government sources. Utilities and industrials are 
buying a variety of electrical equipment. Several new turbo-generators have 


been ordered and more are on schedule. 


NEW YORK 


Electric utilities report continued growth 
in power loads and revenues, but higher 
taxes have cut net earnings. Plans are under 
way for new generating capacity, with work 
now under way being speeded to meet 
anticipated defense loads. 

Retail demand for major electric appli- 
ances continues heavy. The selling season 
has been extended. Consolidated Edison 
starts a new appliance drive. 

Manufacturers are “farming out” more 
work to meet production schedules on de- 
fense orders. General Electric reports that 
400 concerns are working with the com- 
pany in a $20,000,000 effort. 

Copper has been placed under 100 per- 
cent priorities control by the OPM. Indica- 
tions are that other metals will be placed 
under stricter priorities in the near future. 

Business in this area continued at a fast 
pace, with a variety of electrical equipment 
being ordered by industrials and utilities. 
Home building is expanding to house de- 
fense workers. 

In the Pittsburgh area the Bureau of 
Business Research of the University of 
Pittsburgh reports that the adjusted vol- 
ume of production remained unchanged 
during the past week. Activity is well above 
a year ago. 

Engineering News-Record reports con- 
struction awards of $173,094,000, 93 per- 
cent above a year ago. 


NEW ENGLAND 


Two 10,000-kw. Allis-Chalmers steam 
turbo-generators have been ordered for a 
new $2,500,000 plant at Westerly, R. I., by 
the Narragansett Electric Co. Cambridge 
(Mass.) Electric Light is expending $517,- 
300 on system improvements, including 
$273,600 for additional cable ties. 

Government awards for this area an- 
nounced for last week included $1,645,769 
to United Aircraft Corp. for engines and 
parts; $2,319,660 to Sargent Co., New 
Haven, Conn., for fuses; $8,048,986 Sco- 
vill Manufacturing Co., Waterbury, Conn., 
material, and $523,792 Gilbert-Barker Man- 
ufacturing Co., West Springfield, Mass., 
water jackets. Westover Field, Chicopee, 
Mass., is to have a new radio station and 
radio range building at a cost of $55,954; 
lighting systems are to be constructed at 
Hillsgrove Airport, R. I., involving $10,871, 
and at Lebanon, N. H., $18,564. Fairbanks 
Morse Co. has sold pumping equipment 
for Lowell (Mass.) pumping stations to- 
taling $87,532. 

Store renovations in the Boston down- 
town district are progressing. A 40-hp. 
air-conditioning unit, 22 hp. in miscellane- 
ous small motors and 40 kw. in fluorescent 
and special lighting effects are numbered 
among the new features to be installed in 
a prominent Boston store. Commercial cook- 
ing apparatus sales are encouraging and 
infra-red equipment is attracting attention. 

American Bosch Corp., Springfield, Mass., 
has been granted a lease agreement addi- 
tion of $2,118,608 by the Defense Plant 
Corporation for acquisition of land, erec- 
tion of buildings and the purchase of ma- 
chinery. Wico Electric Co., West Spring- 
field, Mass., has completed the construction 
of a $50,000 addition. 


Eastern Massachusetts residential con- 
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struction is advancing and major electric 
appliances are receiving encouraging atten- 
tion as the result of this trend and the 
unusually stable employment conditions. 


PACIFIC COAST 


Returning coast representatives from 
summer conferences of various appliance 
manufacturers bring reports which tend to 
discount recent scare-headlines of a 50 per- 
cent production cut. Such statements, they 
say, are unauthorized and thus for unwar- 
ranted, though they are warning their deal- 
ers to expect only a portion of their major 
appliance orders, especially refrigerators. 

The past week has been featured by 
exceptionally heavy machinery awards for 
the Grand Coulee plant, including $2,697,- 
785 to Westinghouse for three 108,000-kva. 
generators, $1,880,000 to Newport News 
Shipbuilding Co. for three 150,000-hp. tur- 
bines and $82,992 to Woodward for gover- 
nors. Other orders cover $61,000 insulators 
and $25,000 cable for Parker Dam, 3,030 
fir crossarms for the 115-kv. Coulee-Spokane 
line, $40,503 to Bethlehem for a Bonneville 
steel substation and a $199,000 award for 
central steam plant at Ogden army air base. 

Electrical orders for various shipyards 
cover $19,000 crane and pump motors and 
37 capacitor equipments, costing $31,000. 
for Richmond and $50,000 transformers for 
Mare Island. Recent Hawaiian Island orders 
include a 400-kw. turbine set, value $22,000; 
miscellaneous motors, size 5 to 50 hp., $10,- 
000, and a $35,000 varied equipment Pa- 
cific Island installation. 

Pacific Gas & Electric Co. recently or- 
dered $45,000 of 667-kva. transformers. 
New coast industrial developments cover 
a cement plant at Goldfield, Nev., and 
electric steel rolling mill at Portland, Ore., 
the $350,000 National Automotive Fibre 
factory in San Leandro and a Bendix $500.- 
000 addition at Hollywood, both California. 


CHICAGO 


What is behind the continued pick-up 
in retail sales during the first half of the 
year is revealed in the monthly review of 
the Federal Reserve Bank of Chicago, just 
issued. Chicago area jobs and _ payrolls 
reached an all-time high last week. 

Study of electrical permits issued by the 
city of Chicago shows a steady increase of 
good proportions month by month. Wiring 
extensions, electric signs, ranges, water 
heaters and a flood of small motors make 
up the total. A well-sustained period of 10 
to 20 deg. above normal temperatures 
cleared out wholesalers and dealer’s stocks 
of fans and room coolers lunged ahead to a 
new record. The Department of Public 
Works is calling for bids on 300,000 feet 
of single-conductor No. 8, rubber-insulated 
lead-sheathed, 1,500-volt taped parkway 
cable. National defense contracts valued at 
$27,540.000 were placed with Chicago area 
companies during the week ended July 26. 

Illinois radio and appliance dealers are 
developing a campaign to take the fullest 
advantage ‘possible of the recently enacted 
“industrial selling bill.” Commonwealth 
Edison Co. announces, effective August 16, 
an increase of minimum down payment to 
10 percent on installment purchases. Maxi- 
mum term for refrigerators will be reduced 
from 30 to 24 months. 
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AMERTRAN TRANSFORMERS 


The importance of dielectric tests on insulation and equipment at regular inter- 
vals and with dependable apparatus cannot be overestimated. Such tests not 
only are your best insurance for uninterrupted service but also are essential 
fét the protection of human life and valuable property. 





Portable set designed to 
permit laboratory tests For four decades many leading electric utilities, equipment manufacturers, 
on transformer oil in the 


field — AmerTran Type universities and testing laboratories have depended upon AmerTran for high- 
TS-6D. voltage testing apparatus. During this time our engineers have thoroughly 
studied testing problems of all types and have developed transformers and 
complete sets for both light- and heavy-duty testing. Standard designs are 
available to meet the most specialized requirements of the research worker, 


commercial testing laboratory, maintenance man and elecirical manufacturer. 





Heavy Duty test set for 


Consult with AmerTran on all problems involving equip- 
the commercial labora- 





tory, utility or manufac- ment for testing electrical insulation, whether it be paper, ME 
turer; 10 Kva., 100 Kv.— : : ‘ 
AmerTran Type TS-10A. tape, oil, rubber and pressboard ir the pre-fabricated 
state or in assembled products such as motors, generators 
* - “ind cables. Let us submit complete data on apparatus for 
Tom i 5 . your needs. 


AMERICAN TRANSFORMER COMPANY 
178 Emmet St., Newark, N. J. 
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EWS ABOUT PEOPLE 


International Utilities 
Elects Yeager Head 


William B. Yeager, vice-president 
and director of International Utilities 
Corp., has been elected to the presidency 
of that organization to succeed P. M. 
CHANDLER, who resigned as president 
and chairman. Mr. Chandler will con- 
tinue as president of General Water 
Gas & Electric, which is a subsidiary of 
International. 


> Lee C. McCiurkin, for the past two 
years vice-president of the Arkansas 
Utilities Co. and general manager of the 
plant at Helena, Ark., has been elected 
president of the company. He has been 
with the company and its affiliates a 
number of years. At one time he was 
general sales manager of the Texas- 
New Mexico Utilities Co. 


PR. HALL, secretary of the Electrical 
Service League of British Columbia and 
illumination engineer for the British 
Columbia Electric Railway Co., has been 
ordered to take a complete rest and has 
been granted leave of absence from all 
duties. 


> Rosert H. Fire, Jr., head of the 
sales department of Ebasco Services, 
Inc., has joined the operating consult- 
ing group. WiLtt1AmM E,. Parrott, who 
has been chief sales sponsor for Ebasco, 
succeeds Mr. Fite, while F. W. OHLEs, 
head of the sales consulting group, 
becomes chief sales sponsor. The new 
head of the sales consulting group is 
H. W. Brusman, who has been sales 
sponsor for the South Central group of 
Electric Bond & Share 
companies. 


operating 


> Howarp Boyan, assistant to the 
president, California Electric Power Co., 
has been elected a vice-president, ac- 
cording to an announcement by A. B. 
West, president of the company. Mr. 
Boylan will continue with past duties 
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in his new capacity, and will also have 
general supervision of work now being 
carried on to effect reduction of operat- 
ing expenses, and securing increased 
efficiencies and economies in all depart- 
ments of the company. 


T. G. Dignan New President 
of New England Utility 


Thomas G. Dignan, whose election to 
the presidency of the New England 
Power Service Co., a subsidiary of the 
New England Power Association, was 
recently announced by President Carl S. 
Herrmann of the parent organization, is 


one of the most prominent of the 
younger executives in public utility 
work in the northeast. He was born at 
Wakefield, Mass., in 1899, was grad- 
uated from Holy Cross College in 1921 
and from Boston University Law School 
in 1924. Mr. Dignan has served in many 
branches of the industry during his con- 
nection with the New England Power 
System. He has been a member of the 
association’s legal department, secretary 
of the association, manager of the Lowell 
Electric Light Corp., and for seven years 
was vice-president and general manager 
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of the Worcester County Electric Co., 
becoming president of that utility last 
winter. Among his responsibilities at 
Worcester are listed charge of opera- 
tions of the Worcester Suburban Electric 
Co., Spencer Gas Co., Milford Electric 
Light & Power Co. and the Union Elec- 
tric Light & Power Co. of Franklin, 
Mass., and the presidency of the first 
three utilities. President Herrmann said 
in connection with Mr. Dignan’s promo- 
tion that “Mr. Dignan’s background of 
practical operating experience splen- 
didly equips him for a position of this 
importance.” 
. 


> Georce Barnard, New Castle at- 
torney, has been appointed a member 
of the Indiana Public Service Commis- 
sion, succeeding More Cook, Logans- 
port. 


> Witt1am B. Himrop, vice-president 
of the Los Angeles Board of Water and 
Power Commissioners, has resigned be- 
cause of the demands of private busi- 
ness. He is senior partner in the law 
firm of Himrod & Parks. His term 
would have extended to July 1, 1942. 


> Crain F. Bowman of Helena, Mont., 
has been appointed assistant chief engi- 
neer to the Maryland Public Service 
Commission. Mr. Bowman, who has been 
chief engineer of the Montana Public 
Service Commission, will fill the vacancy 
which has existed since last April, when 
Charles E. Thornton resigned to join an 
engineering firm. He served as chairman 
of the Montana section of the American 
Institute of Electrical Engineers in 1939 
and 1940. 


> Howarp J. Tair has been appointed 
works manager at the Newark, Ohio, 
factory of the Holophane Co., Inc. A 
graduate of Western Reserve University 
and Case School of Applied Science, 
Mr. Tait was initially employed by the 
Holophane Co. at its New York City 
office and in Newark, Ohio, in 1910. 
and was with the Ivanhoe division o! 
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Stan da rd for installation with concrete encasement 


NOCRET | 3 for installation without concrete encasement 


ORANGEBURG 


S 
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Ruild por tomorrow with 


ORANGEBURG Conduits 


MADE AT ORANGEBURG, NEW YORK, BY THE FIBRE CONDUIT COMPANY, 292 MADISON AVENUE, NEW YORK CITY 


Sales Agent—Distributors 
GENERAL ELECTRIC SUPPLY CORP. GRAYBAR ELECTRIC CO., INC. 
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MOUGLTIVIZE 


YOUR 
DEES SUR ee 
fo sO eae 


Residential area  con- 
struction—showing sin- 
gle phase primary with 
attachment of service 
cable a couple of feet 
from pole to high 
strength common neu- 
tral wire. 


RELIABLE 
CONCENTRIC 
CABLE CLAMPS 


hold cable securely without 
bending or snubbing or 
otherwise damaging the 
insulation. 
materials — easy to install 
— low in cost. 


Non-corrosive 


OVER 30 YEARS SERVICE TO THE UTILITIES 


3145 CARROLL AWENUE CHICAG tLLINOIS 
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| handling the Portland General Electric 





| vertising copy. 


General Electric from 1916 to 1926. 
For a period of four years after, he 
served as factory superintendent for the 
Miller Co. in Meriden, Conn., and re- 


joined the Holophane organization in 
1930. 


> Empree D. Witson has taken over 
the position of general superintendent 
of the Southern Nevada Power Co. at 
Las Vegas. Mr. Wilson has been as- 
sociated with the Utah Power & Light 
Co. for nineteen years and was engi- 
neer for the Salt Lake division when 


he resigned. 


> Mervin L. ARNOLD, for the past six 
years associated with Jos. R. Gerber 
Portland advertising agency 


Co. account, has been appointed act- 


| ing advertising manager for the util- 
| ity. While with the Gerber Company 
| Mr. Arnold worked on the company 


account and prepared much of its ad- 
He succeeds RALPH 


| Mittsap, who, holding a commission 


in the Naval Reserve, was recently or- 


| dered into active service at Annapolis. 


| » Freperick J. Rupp, managing engi- 


neer of the motor department, General 
Electric Co., Lynn, Mass., works, was 
presented with a wrist watch by fellow 


| executives at a recent dinner in honor 
| of his completion of 40 years of service. 


Mr. Rudd entered the company’s em- 
ploy in 1901 following completion of a 


college course in electrical engineering. 
| and served as assistant managing engi- 


neer of the motor division at the River 


| Works for several years before assuming 


his present post. 


> C. J. Cowarp, advertising and sales 
promotion manager Nash-Kelvinator 
Corp., will serve as chairman of the 
Modern Kitchen Bureau electric range 
committee for 1942. Active in the work 
of the MKB during the past four years, 
Mr. Coward was appointed chairman 


| of the plan committee last year. 


| © Crarence H. Osuna, formerly with the 
Wisconsin Electric Power Co. at Mil- 


waukee, has been named manager of 


| the new business and industrial power 


departments of the Indiana Service 
Corp. at Fort Wayne, succeeding L. W. 
Warner, resigned. Mr. Osha was grad- 


| uated from Purdue University in 1924, 


joining the power sales division of the 


| Milwaukee utility that year. 


> C. G. SkipmMorg, specialist on motor 
control for power plants, has been trans- 
ferred from New York to Philadelphia, 


| according to Cutler-Hammer, Inc. Prior 


to his association with Cutler-Hammer, 


| Mr. Skidmore was employed by the 
| U. S. Bureau of Reclamation as a de- 
| sign engineer on control for power 


plant equipment. 
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Harvey C. Couch 


Harvey C. Couch, utility magnate and 
industrialist, whose death was an- 
nounced in the August 2 issue of ELEc- 
TRICAL WorLp, page 10, was an out- 
standing figure in the public utility 
industry in the Southwest and the or- 
ganizer of three large power and light 
companies—Arkansas Power & Light. 
Louisiana Power & Light and Missis- 
sippi Power & Light. At the time of his 
death he was head of the Arkansas 
Power & Light Co. and Kansas City 


Southern-Louisiana and Arkansas Rail- 
way lines. 

In addition to the utility and rail 
companies which he headed, Mr. Couch 
had many other interests. He was a 
director of the Reconstruction Finance 
Corporation from 1932 through 1934, 
and at the time of his death was a 
director of the 8th District Federal 
Reserve Bank of St. Louis. He served 
as fuel administrator for Arkansas dur- 
ing the World War, was chairman of the 
Arkansas Red Cross in 1927, the Arkan- 
sas Flood Control Commission in 1927 
and the Arkansas Drought Relief com- 
mittee in 1930. 

Mr. Couch was born at Magnolia, 
Ark., on August 21, 1877, and his boy- 
hood was spent on a farm in the south- 
eastern part of that state. He conceived 
and built the first rural telephone line 
in southeast Arkansas and north Louisi- 
ana. Later he extended the system 
through Louisiana to Texas and Okla- 
homa. He entered the electric power 
field in 1913, with J. L. Longino and 
other associates, organizing the Arkan- 
sas Light & Power Co. at Arkadelphia 
and building the first transmission line 
in Arkansas. He and his associates }uilt 
the first major hydro-electric plant in 
the state. By 1926 the company was =erv- 
ing a large part of the state and in that 
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year it was reorganized as the Arkansas 


interconnected with the Louisiana Power 
& Light and Mississippi Power & Light 
companies, sister companies. Mr. Couch 
organized all three companies, resign- 


ing as president of the Mississippi and | 


Louisiana systems in 1936. 

Upon his return to Arkansas following 
resignation from the FRC, he immedi- 
ately had the power companies which he 


headed develop a new type of rural line | 


and undertook an extensive rural elec- 
trification program. When he returned 


to his native state he was honored by | 
citizens of the entire state in a “Harvey | 
Couch Day” program at Pine Bluff, with | 
senators, congressmen, the Governor | 


and leaders from every section present. 

Mr. Couch was active in the old 
National Electric Light Association, hav- 
ing been president of the southwestern 
division. He had served on the board of 
trustees of the Edison Electric Institute 
for a number of years and was serving 
at the time of his death. 


Ralph M. Walker 


Ralph M. Walker, president of the 
Walker Electrical Co. of Atlanta, Ga., 
died on July 30. In 1939 the Walker 
Electrical Co., which for many years had 
been one of the leading electrical con- 
tracting firms of the East and South, 
and also was engaged in the manufac- 
ture of switch and panel boxes, re- 
organized. The Walker Electrical Co. 


incorporated as a separate manufactur- | 


ing business with Mr. Walker as presi- 
dent and the contracting business was 


transferred to a new company, the | 


White Electrical Construction Co. At 
the annual convention of the National 
Electrical Contractors Association held 
in Philadelphia in 1939 Mr. Walker 
received the James H. McGraw Award 
Contractor-Dealers Medal “in recogni- 
tion of his contribution to the advance- 
ment of the contracting branch of the 
electrical industry, through his long 
and consistent promotion of a better 
understanding among electrical men of 
the principle underlying fair trade 
policy and the practical benefits of fair 
dealing.” 


> Pror. FrepericK W. Heure, head of 
the department of electrical engineering 


at Columbia University, died suddenly | 


on July 27 at Martha’s Vineyard, Mass., 
where he was spending his vacation. He 
was 50 years old. Professor Hehre be- 
came head of the electrical engineering 
department at Columbia last May to 
succeed Prof. Walter I. Slichter who 
retired in June. Professor Hehre is a 


Electrical Engineers. 


Power & Light Co. The system is now | 












Johns-Manville TRANCELL 


. ‘ an asbestos product---for better cell structures and doors 
fellow of the American Institute of 
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What do you look for in 
CELL-STRUCTURE MATERIALS? 


TOLEDO EDISON CO., Toledo, Ohio. Shown here 
appearance of finished structures. 


SAFETY ? Cell structures of J-M Trancell minimize fire dam- 
age. An asbestos product, Trancell cannot burn . . . confines 
fires to the cells in which they start. Transmitted heat from 
such fires is virtually no problem, because Trancell has a 
low heat conductivity compared with metal. 


LOW MAINTENANCE? Cell structures of J-M Trancell 
require little if any upkeep. Trancell cannot rust or rot... 
minimizes condensation troubles... virtually eliminates shut- 
downs for cleaning or painting. And its light weight makes it 
possible to protect high-voltage equipment on balconies with 
less danger of overloading floors. 


EASY INSTALLATION? Trancell is supplied in pre- 
fabricated sheets, factory-cut to the exact sizes needed. 
Assembly can be quickly accomplished by any handy man, with 
ordinary tools. A complete line of hardware for Trancell 
doors is available. 

For full details on Trancell, write for engineering brochure 
DS-426. Johns-Manville, 22 East 40th St., New York, N. Y. 
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are bus housings of J-M Trancell. Large 
photo shows the easy, clean way in which 
Trancell is installed; inset shows neat 






QUICKLY 


EFFICIENTLY 


Gorilla Grips are solving the problems 


of many industrial plants today. 


Stock inventory sets including all popu- 
lar types of connectors. Nuts fit each 
type and take 19 wire sizes. 


tips — low investment — convenient. 


National Electric 


PRIOOCOCTS CORPOURATION 


900 Fulton Building Pittsburgh, Pa. 


| Novel Scheme Coordinates 
Relays and Fused Taps 
| [Continued from page 75] 


_ timing for a fuse will allow for manu- 
facturing irregularities and changes 
in ambient temperature. System set- 
ups of this kind are far from being 
ideal from the viewpoint of the relay 
and fuse coordinating engineer. How- 

ever, it is possible by developing 

_ proper relay arrangements and proper 
rating and selection of fuse charac- 
teristics to obtain selective coordina- 
tion. 


Characteristic Differences 


Relays and fuses always have dif- 
| ferent time-current characteristics, 
_ and in the development of a coordina- 

tion with absolute selectivity it is 
practically necessary to construct 
time-current coordination curves by 
_ spot checking. Spot checks a little 
high in time on the knee of the relay 
curve should be close together. The 
| relay and fuse curves are usually close 
in that section when the fuse is on 
the load side of the relay. Time-cur- 
| rent curves of relays and of fuses 
| drawn on cross-section paper, each 
with the same proportional spacing 
for time and percent current values, 
_will aid in quickly determining relay 
_ and fuse coordinations. 
| Time-current curves illustrating co- 
ordination obtained for stations No. 
1 and No. 2 for phase faults and for 
line-to-ground faults are shown on 
Plates I and II. 
Installation of the instantaneous 
_ relays represented in Plate I, curve A, 
is optional, depending on the desir- 
| ability of rapidly clearing high fault 
| currents. Relays represented by curve 
B are instantaneous over-current re- 
lays with the trip circuit connected 
through an auxiliary relay as shown 
in the relay circuit diagram. The defi- 
nite time delay indicated by curve B 
permits clearing of faults over a large 
portion of the line in a short time 
interval, maintaining selectivity with 
the fuse at station No. 2 for faults 
| far into the transformers. Curve C 
indicates the protection given by the 
time over-current relay which has the 
characteristic of inverse time over a 
wide current range and provides pro- 
| tection for the entire length of line 
| exposure. Curve (CC, indicates the 
| protection given by a time over-cur- 
| rent relay which has inverse, definite 
_ time characteristics. The relay in the 
current residual circuit will provide 
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more sensitive protection for line-to- 
ground faults. 

Maximum fault current value for 
line-to-ground faults cannot be pre- 
dicted with a high degree of accuracy 
by calculation. Therefore, if instan- 
taneous elements are used in the 
ground relays and actual line fault 
tests have not been made it will be 
advisable to set pick-up of the instan- 
taneous elements considerably higher 
than calculated line to ground fault 
current values at station No. 2. Since 
ground relay and fuse coordinations 
depend on primary ground faults 
quickly developing into high current 
faults it is essential that station 
grounding of the steel structure, trans- 
former cases, oil switch frames and 
all other equipment be of low resist- 
ance and capable of carrying heavy 
currents. Dependable ground relay 
and fuse coordinations may then be 
developed for voltages of 19 kv. line 
to ground and higher. 


Coordination 


Referring to Plate III, time-current 
curves are shown which illustrate the 
coordination obtained for station No. 
2 and the 6.9-kv. line fusing. No difh- 
culty is experienced in coordinating 
the 400-amp., 2.3-kv. fuse with the 
200-amp., 35-kv. fuse because of the 
wide difference in kva. ratings. In 
this case if an automatic reclosure 
is not used on the 6.9-kv. oil switch 
“A” in the system diagram, the 0.2 
second time differential between con- 
tact closing time of the inverse definite 
time relay (curve C) and the 400- 
amp., 2.3-kv. fuse blowing time, curve 
A, is not sufficient to assure selec- 
tivity. Therefore it will be necessary 
to use an instantaneous over-current 
element to obtain selectivity and re- 
tain coordination with the line fuse. 

Referring to curve C; for an over- 
current relay which has _ inverse 
timing over a wide current range, a 
selective coordination is indicated 
without the use of an instantaneous 
element. With an automatic reclosure 
added to oil switch “A” the heating 
of the 2.3-kv. primary fuse must be 
taken into account in relay operations 
immediately following a_reclosure. 
The differential in relay and fuse tim- 
ing necessary for correct selectivity 
will depend on a balance of the heat- 
ing and cooling cycles of the fuse 
with another factor including the re- 
set time of the relay if the reclosing 
time is short. For these reasons the 
instantaneous over-current relay ele- 
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ment will be necessary to assure 
proper coordination when a reclosure 
is used on switch “A.” 


Auxiliary Relay 


| 
| 


The auxiliary relay shown in the 
relay circuit diagram, and which may 
be used to shorten the clearing time 
in relay and fuse coordinations as 
demonstrated in Plate I, probably 
should be described a little more in 
detail. 

A relay which has been found to 
give very dependable timing up to 0.5 
second is a type HGA, 125-volt, d.c. 
relay with adjustable magnetic air 
gap and contact gap (double break). | 
The magnetic air gap at the center of 
the pole piece was adjusted to 0.054 
in. and an adjustment was arranged 
to limit the freedom of the contact 
strips from the armature to give a 
contact gap of 0.057 in. A 100-mf. 
condenser was used in parallel with | 
the coil and a 3,900-ohm resistor in | 
series as shown in the diagram. 

It will be noticed on the relay cir- 
cuit diagram that when an instan- 
taneous over-current relay used for 
definite time protection operates to 
close contacts the condenser in paral- 
lel with the auxiliary relay coil is 
charged at a rate depending on the 
amount of resistance in series. The 
auxiliary relay cannot pick up until 





the condenser has charged up to the | 
necessary voltage for the relay setting | 
used. The auxiliary relay is free of | 


practically all mechanical over-travel 
due to inertia, since the timing is due 


to the relation between the capacitor | 


IS “CURRENT STARVED” ELECTRICAL EQUIPMENT 





and the resistor. Therefore, 
over-current relays drop out due to 


coordinated station fuses blowing and | 


clearing the fault, the timing cycle of 
the auxiliary relay will immediately 
stop. Due to the auxiliary relay con- 
tact gap, a slight over-travel may oc- 


cur, but this cannot cause faulty co- | 


ordination with the contacts of the 
auxiliary relay and the over-current 
relay in series. 


Definite Time 


The definite time protection can be | 


used in coordination with fuses on 
tap lines as well as with fuses on trans- 


former banks. In case the d.c. control | 


voltage should temporarily drop, the 
only effect will be to lengthen the 


time of operation without affecting | 


selectivity. 


It is not necessary to consider the | 


full direct-current offset component 


of fault current in developing coor- | 


if the | 


ELECTRICAL WORLD @ August 


KILLING YOUR PRODUCTION 
QUOTAS ? 
a 


Adding a machine here and a 
welder there... opening upa 
new department... putting an 
extra load on this conveyor or 
that machine tool ...these are 
some of the ways in which your 
plant may be approaching “current starvation” that cuts down 
efficiency all along the line. Here’s your answer. 





LA 





a 
LOW VOLTAGE DROP 
aad # 


THE New TRUMBULL 
FEEDER DISTRIBUTION SYSTEM THAT 


PUTS MORE CURRENT TO WORK 


New L. V. D. BUSS- WA can be installed QUICKLY, easily and atc LOW 
COST to give your production lines ample power supply. Its uniquely engin- 
eered characteristic of LOW VOLTAGE DROP means that more of the power 
you buy goes to work on production . . . that every machine receives its full 
rated current for maximum output operation. L. V. D. BUSS- WA with its 
high interrupting rating insures consistency of selection with feeder protective 
devices of like high interrupting rating. 


If you need increased electrical capacity or 
short circuit strengths... if your plant dis- 
tribution system is not fully equal to top- 
speed demands... investigate L. V. D. 
BUSS-WA... the ultimate in design of low 
voltage enclosed bus bar distribution systems, 
combining the flexibility, salvability, low main- 
tenance and other time and money saving 
features of the Trumbull Feeder Distribution 
System with an entirely new order of elec- 
Write for Circular No. 335. 



















trical efficiency. 









THE 


@| TRUMBULL 
ELEC. MFG. CO. 






PLAINVILLE 
CONN. U.S.A. 


KEEP Alert ELECTRICALLY \ 
| use your TRUMBULLAIDS /~ 


~ ATLANTA - NASHVILLE - LOS ANGELES - SAN FRANCISCO - SEATTLE 
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WEW YORK - PHILA. - BOSTON - CHICAGO - DETROIT - NORWOOD, (CINN.) 0. 
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A Lineman Tells 
His ‘‘Grunt”’ 
About 







"Since 1857”’ 






T’S quality, not luck—not habit—that 
has put Klein pliers in the hands of 

linemen and electricians everywhere. The 
kid starting on line work learns of Klein 
quality from the “old-timer,” who remem- 
bers back when he was a “‘grunt”’ and first 
heard that there were no other pliers like 
Klein’s. This ‘“‘pass along’’ advice by men 
who rate tools on their performance under 
toughest service is a testimonial to Klein’s 
maintenance of highest qual- 
ity. Unfailing ‘‘since 1857.” 
Your copy of the Klein Pocket Tool 
Guide will be sent on request. 
ASK YOUR SUPPLIER 

Foreign Distributor: 
International Standard Electric Corp., New York 


Mathias ahah & Sons 
Exuublished 185  Chicge US. 


3200 Belmont Avenue 





Chicago, Illinois 











dinations of relays and one shot fuses 
where the fuses are connected in the 
system on the load side of the oil 
switch. This is because system faults 
rarely develop at the zero voltage 
point of the alternating cycle, either 
from mechanically started faults or 
lightning, and the superficial inspec- 
tion obtained at the time of refusing 
reveals a condition causing a short 
circuit of maximum current propor- 
tions. For a more thorough discussion 
of the presence of the d.c. offset com- 
ponent in system faults refer to G.E. 
“Relay News,” November, 1936, and 
April, 1937. 





LETTERS 
TO THE EDITOR 





“Flammable” and 
“Non-Flammable” 


To the Editor of ELectrica, Wor.p: 


I have been quite interested in the 
editorial “Of Words and Engineers,” 
appearing in the ELectricaL Wor tp, 
June 14. 

The correspondent who takes “violent 
exception” to the use of the word “flam- 
mable,” and who, in the words of your 
editorial, “asserts there is no such 
word in any dictionary and that its coin- 
age is unfortunate,” starts off on a false 
premise. 

All dictionaries that I know of, in- 
cluding Webster’s, Century, Standard 
and Oxford (in both new and old edi- 
tions), include “flammable,” and as the 
word is to be found in English literature 
for over three hundred years it can 
hardly be referred to as “coined.” 

A careful discrimination in the choice 
of words should characterize engineer- 
ing and technical writing. Due to the 
unfortunate formation of “inflammable” 
and “uninflammable” and their rela- 
tionship to “combustible” and “incom- 
bustible,” “flammable” and “non-inflam- 
mable” have been adopted by the Na- 
tional Fire Protection Association and 
others as words which cannot be mis- 
understood. 

Perhaps some of our Latin scholars 
can explain why two words “flammare” 
and “inflammare,” seemingly identical 
in meaning, should have been carried 
over into the English language to bother 
us, 

In all technical writing and for cau- 
tion signs it seems to many of us that 
only “flammable” and “non-flammable” 
are justifiable, since they cannot be mis- 
understood. 

This discussion could be considered 
academic, were it not for its relation to 





124 (480) 


ELECTRICAL WORLD e 








safety work where many people of for- 
eign birth or extraction, with a limited 
knowledge of English, easily may be 
confused by such words as “inflam- 
mable” and “incombustible.” 
Yours for the disappearance of “in 
flammable” from all technical writing. 
Hervey S. VAssar, 
Bloomfield, N. J. 


N.F.P.A. Advocates 
Use of “Non-Flammable” 


To the Editor of EvectricaL Wor.b: 


The editorial in the June 14 issue of 
ELectricAL Worip “Of Words and En- 
gineering” was read by me with interest 
because it is my recollection that many 
years ago the amount of confusion exist- 
ing among laymen on the real meaning 
of the word “inflammable” caused the 
National Fire Protection Association to 
advocate the use of the terms “flam- 
mable” and “non-flammable,” and for 
many years we at Underwriters’ Lab- 
oratories, Inc., have been inclined to- 
ward that use. 

The reason for this, oddly enough, is 
the very reason that Mr. Brown ad- 
vances in support of his contention that 
“flammable” should never be used, and 
that is the two meanings of “in” as a 
prefix. The more common use of “in” 
in this connection is “not”; for example, 
“incombustible,” “‘inconsolable,” “in- 
adequate.” 

While I do not pose as a profound 
student of the English language, it is 
my belief that it has been considerably 
enriched by changes that have occurred 
over a long period of years, and a few 
more changes in the interest of clarity, 
assuming clarity is the result, seem to 
me to be warranted. 

M. M. Branpon, 
Associate Electrical Engineer 
Underwriters’ Laboratories, Inc., 


New York City 


Legally Enforceable 
Lighting Codes 


To the Editor of ELectTricaL WorLD: 

Your editorial on this subject appear- 
ing on page 68 of ELectricaL Wor LD 
for May 3, 1941, deals with an aspect of 
lighting which is well known to the 
comparatively few who are familiar with 
light, vision and the human “seeing” 
process. The great majority, however. 
who so unconcernedly take light for 
granted, are unaware of the enormous 
loss to business and of the high toll paid 
by society in general from the lack of 
adequate lighting. 

At least one country has done some 
thing to improve the situation, enacting 
a legally enforceable lighting code that 
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is reasonable, quite complete, concise 
and understandable. The country is 
Spain, and the code appears in the 
Official Bulletin of State, issue 242 of 
August 29, 1940, on page 5991, under 
an order of the Minister of Labor, 
whereby “standards of illumination are 
established for work centers.” 

The Spanish Luminotecnical Associa- 
tion, which occupies a position in Spain 
analogous to that of the Illuminating 
ngineering Society in the United 
States, was instrumental in the adoption 
of this code, chiefly through the untiring 
efforts over a period of many years by 
the association’s engineering director, 
Eduardo Carvajal. According to Senor 
Carvajal, this is the first legal, enforce- 
able and specific lighting code to be 
published in Europe. 

The undersigned can assure you, by 
virtue of first-hand knowledge of light- 
ing conditions in Spain, that the provi- 
sions contained represent a great stride 
forward toward lighting adequacy. Since 
legal documents are notoriously poor 
media for educational purpose, of in- 
terest also is a publication by the same 
Ministry of Labor entitled, “Lighting” 
(Alumbrado), printed for general dis- 
tribution. A reproduction of this article 
appears on page 14 of the edition “Pre- 
vencion de Accidentes” for October, 
1940, which is the official organ of the 
Inter-American Safety Council. 

P. H. WuHitmore, 

Assistant Commercial Manager 
Compania Cubana de Electricidad, 
Havana, Cuba. 


Georgia Power Salesmen 
in Subcontracting Survey 


To the Editor of EvectricaL Wort: 

We enjoyed very much your editorial 
page in the July 12 issue of ELECTRICAL 
WorLD. 

Your thinking regarding “Power 
Salesmen Can Bird Dog Subcontracting 
Shops” makes sense. Several months 
ago, when this idea apparently was just 
getting started, we may have been a sort 
of guinea pig, for the reason our boys 
made a complete survey in conjunction 
with a representative of the Federal Re- 
serve Bank and it has been productive 
of good results. 

Epwin M. Crapp, 
Manager Power Sales Div., 
Georgia Power Co., Atlanta 


* 
PUD Seeks REA Funds 
Snohomish County PUD, Everett, 


\ash., has made application for REA 
funds to serve 365 applicants in mar- 
ial territory with 150 miles of power 
es; 140 additional prospective cus- 
mers are along the lines. 


-—_— 
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BURNDY 
ENGINEERING 


saecifies 
OIL STOP 


EQUIPMENT FOR 


NETWORK SYSTEM> 


Hypress. 


coating each layer with Harvel Oil Stop or equal. 


ELECTRIC 
INSULATIONS 


shells on the tusible section 


In the Burndy Engineering Catalog on Mole Line Equipment for 
Underground Net Work Systems, OIL STOP is mentioned on 
Page 13 for use with installations of Burndy Limiters on Oil Im- 
pregnated Paper Insulated Cable. 


OIL STOP is a phenol-aldehyde synthetic resin which has many 
uses in the electrical industry for cable splicing, low cost oil tight 
terminals, stop joints, insulating buses, cementing transformer gas- 


kets, repairing cracked bushings, coil sealing, waterproof coat- 
ings, etc. 


OIL STOP has the following qualities: completely seals against 


any kind of oil or water; easily applied as a liquid, yet polymerizes 
at ordinary temperatures into a firm enduring, infusible insulation 
—whether exposed to air or not; forms no vapor pockets during 
polymerization—being free of solvents; will not melt or soften after 
setting; resist vibration; has excellent adherence to rubber, oil- 
impregnated paper, molded plastics and fibre; has good adhesion 
to copper; and is not affected by acid or alkali solutions. 








Supplied in the following container sizes: +0('/s 
pint); #102 pint); +201 pint); +301 quart). 


Write to Irvington Varnish & Insulator Company, 





Department 46 for complete information on this 


unusual insulation. 


Representatives in 20 Principal Cities 


we 


1941 


Insert cable ends in Lumuter sockets and mdent wm place with 


8 Wrap Limiter sockets, cable insulation and about | inch of lead 
sheath with two or three layers of 44” varnished cambric tape 


Place Asbestite Shells over Limiter being caretul to center the 


PLANTS AT IRVINGTON, N. J. and HAMILTON, ONT., CAN. 
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GALVANIZED 


“35253 


STRAND 


All 


I—HIGH STRENGTH 
2—RUGGEDNESS 
3—LONG LIFE 
4—ECONOMY 


All the inherent strength and ruggedness 
that steel alone provides are combined withlong 
life and definite economies in Crapo Galvan- 
ized Steel Strand. Each size and grade devel- 
opes the full tensile strength of the steel in its 
complete cross-section. The heavy, ductile, 
tightly-bonded zinc coating—applied by the 
famous @rapo Galvanizing Process—affords 
lasting protection against corrosion, extends the 
life of the strand beyond the normal period for 
replacement. 


Low first cost, workability in the field, con- 
sistent, trouble-free performance and low main- 
tenance expense characterize the service history 
of this time-tested product. There is a size and 
grade of Crapo Galvanized Steel Strand for 
every practical need. Consult the distributor of 
@rapo Galvanized Products near you or write 
direct for further information! 


INDIANA. 
STEEL & WIRE CO. 


MUNCIE INDIANA 
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Sales Opportunities 


Datias, Tex.—Dallas Power & Light Co. 
is considering preliminary plans for expan- 
sion at Mountain Creek generating station, 
with installation of equipment to double 
present capacity. Work will include en- 
largement of switchyard and extensions in 
transmission lines, and will require close 


to 24 months for completion. Cost estimated 
about $2,200,000. 


GREENSBURG, KAN.—Department of Public 
Utilities, William Atkinson, superintendent, 
plans expansion and improvements in mu- 
nicipal power plant, including installation 
of additional equipment for increased ca- 
pacity. Estimates of cost are being made. 


Dunkirk, N. Y.— Allegheny-Ludlum 
Steel Corp., Oliver Building, Pittsburgh, 
Pa., plans installation of motors and con- 
trols, transformers and accessories, switch- 
gear, duct lines, industrial lighting system, 
conveyors, electric hoists and other equip- 
ment in new one-story plant unit at mill 
at Dunkirk, to be used for production of 
alloy steel rods and allied specialties for 
Government. Superstructure is scheduled 
to begin at once. Entire pro‘ect will cost 
about $4,000,000, and appropriation in that 
amount will be secured through Defense 
Plant Corporation, Washington, D. C., a 
Federal agency, for building, machinery 
and equipment. 


Eucene, Ore.—Lane County Electric Co- 
operative, Inc., Odd Fellows Building, Eu- 
gene, will take bids soon for three electric 
power substations at Cottage Grove, Crow 
and Creswell, Ore., in connection with con- 
struction of about 334 miles of transmis- 
sion and distributing lines, for which bids 
will be asked at same time. Also, will call 
for bids for new 33,000-volt transmission 
line from Eugene to Drain, Ore., about 42 
miles. System will be connected with Bonne- 
ville high-tension lines, which will furnish 
power supply for distribution. John W. 
Cunningham & Associates, Spalding Build- 
ing, Portland, Ore., are consulting engi- 
neers. 


PHILADELPHIA, Pa.—Philadelphia Electric 
Co. will soon begin work on steel frame 
superstructure for new Southwark steam- 
electric generating station, Delaware Ave- 
nue and Porter Street. Initial structure will 
be close to 200x400 feet, equivalent in 
height to a 12 to 14-story building. Plant 
is scheduled for completion in fall of 1943. 


New York, N. Y.—Consolidated Edison 
Co. of New York, Inc., has filed plans for 
alterations and improvements in_ steam- 
electric generating plant at 666-80 First 
Avenue. No estimate of cost announced. 


TEXARKANA, TeEx.—Lone Star Defense 
Corp., care of B. F. Goodrich Co., Inc., 
Akron, Ohio, manufacturer of rubber goods, 
recently organized as a subsidiary interest, 
plans installation of motors and controls, 
transformers and accessories, switchgear, 
interior and exterior lighting systems and 
facilities, duct lines, conveyors and other 
equipment in new plant on 24,300-acre 
tract of land near Texarkana, for bomb 
and shell-loading for Government. It will 
comprise a series of one and multi-story 
buildings, equipped for large output. A 
power substation will be located at plant 
site for central station service. Work will 
begin at early date. Cost $33,500,000, in- 
cluding land, buildings and equipment, 
with appropriation of such amount to be 
furnished by Defense Plant Corporation, 
Washington, D. C., a federal agency, for 
project. 
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Ciaysspurc, Pa.—Pennsylvania Edison 
Co., Altoona, Pa., has approved plans for 
new power substation at Claysburg, in- 
cluding extensions in transmission lines in 


that district. Proposed to begin work at 
once. 


McCook, Nes.—McCook Public Power 
District, McCook, plans extensions in pri- 
mary and secondary lines in parts of Fron- 
tier, Redwillow and Hitchcock Counties, 
totaling close to 100 miles, with power 
substations and service facilities. Cost close 
to $125,000. Financing has been arranged 
through Federal aid and work is scheduled 
to begin soon. 


Fort Myer, Va.—Construction Division, 
Office of Quartermaster General, Fort Myer 
(Washington, D. C., district), plans power 
plant in new three-story office building for 
War Department on site of Agricultural 
Experiment Station, Arlington County, Va., 
near District of Columbia line, recently 
acquired for that purpose. Structure will 
total about 4,000,000 square feet of floor 
space, and will be the largest office building 
in the world, it is stated, with accommoda- 
tions for 30.000 persons. Installation will in- 
clude escalators, instead of elevators, for 
all floors; air-conditioning plant and sys- 
tem; fluorescent lighting system and com- 
plete electrical facilities throughout. Ap- 
propriation of $35,000.000 is being arranged 
for structure. Edwin Bergstrom, 3757 Wil- 
shire Boulevard, Los Angeles, Calif., is ar- 
chitect. 


Cuicaco, Itt.—Commonwealth Edison 
Co. has approved plans for a three-story 
addition to indoor power substation at 
6405 School Street, 33x 48 feet, and will 
proceed with work at once. Transformers, 
switchgear and auxiliary equipment will be 
installed for increased capacity. Cost re- 
ported over $80,000. Company also has 
asked bids for alterations and improve- 
ments in turbine room at Northwest gener- 
ating station, 3400 North California Street, 
and will award contract soon. 


SEATTLE, WasH.—Puget Sound Power & 
Light Co. has authorized construction of 
three new power substations for extensions 
in service in Northern District, King 
County, near city, to be located at North 
145th Street and Aurora Avenue. 3002 
East 145th Street, and 2333 East Ninety- 
fifth Street, respectively. Work will be 
carried out at once. 


Los ANGELES, Catir.—Bendix Aviation, 
Ltd., Union Air Terminal, Burbank, Calif.. 
manufacturer of aircraft instruments and 
parts, plans installation of motors and con- 
trols, transformers and accessories, switch- 
gear, fluorescent lighting system, duct lines, 
conveyors and other equipment in new 
plant at 11600 Sherman Way, North Holly- 
wood, Los Angeles. It will consist of three 
main units, with largest structure to be 
one-story, 240 x 350 feet. Power substation 
facilities will be provided for central sta- 
tion service. Cost close to $500.000. Work 
is scheduled to begin at earlv date. H. L. 
Gogerty, 1717 North Vine Street, Holly- 
wood, is architect. 


Gets Turbine Order 


The Newport News Shipbuilding & 
Dry Dock Co. has received orders for 
three 150,000-hp. turbines, on bid of 
$1,880,000, for installation at Grand 
Coulee. 
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Recent Rate Changes 


PHILADELPHIA Evectric Co. has been or- 
dered by the Pennsylvania Public Utility 
Commission to file with it on or before 
August 18, tariff schedules designed on the 
basis of consumer consumption studies for 
the year ended May 31, to effect an annual 
reduction in gross electric operating reve- 
nues of not less than $4,000,000. The new 
tariff schedules are to be effective for all 
billings resulting from meter readings after 
August 31. In June the utility offered to 
reduce its rates $4,000,000 annually and the 
commission accepted the offer (ELECTRICAL 
Wortp, June 28, page 64). When the com- 
pany files its schedules, the inquiry insti- 
tuted by the commission after prolonged 
negotiations will have been terminated. 


Connecticut Licut & Power Co. has es- 
tablished a new household service rate ef- 
fective in the New Britain, Bristol, Meriden 
and Waterbury districts with the exception 
of the towns of Oxford, Sudbury and Wood- 
bury. Under this the first 6 kw.-hr. or less 
are sold for $1 minimum charge per month, 
the next 64 kw.-hr. for 3.5 cents each, and 
all over 70 at 2.5 cents each. The rate 
applies to single-phase electric service for 
year-round use by single families occupying 
dwellings on “suitable distribution lines or 
on extensions along the highway in accord- 
ance with the extension clause.” The for- 
mer rate stopped at 3.5 cents, although an- 
other rate existed for householders using 
well above the average. 


SoutH Carouina Urttiities Co. rates 
have been cut by $8,000 to $10,000 a year, 
according to an announcement by Robert 
M. Cooper, general manager of the South 
Carolina Public Service Authority. The Au- 
thority purchased the South Carolina Util- 
ities Co. last May. The reduction applies 
on residential, commercial and municipal 
services, effective on bills rendered for 
July, which is the first full month billing 
period during which the Authority has 
operated the property. 


ABBEVILLE, S. C., hydro-electric plant 
customers are now paying lower rates for 
commercial, residential and industrial serv- 
ice. The new rates were authorized by the 
city council. The rate reduction was an- 
nounced by Ward D. Carpenter, PWA act- 
ing project engineer for Abbeville, Santee- 
Cooper, and Buzzards Roost projects. “The 
new rates will enable residential consumers 
to install and operate economically all types 
of electrical appliances including water 
heaters,” Mr. Carpenter said. 


Lrncotn Service Corp. electric rates for 
Kemmerer, Wvo., have been reduced $14,500 
a year. according to an announcement by 
John Hancock, secretary of the Wyoming 
Public Service Commission. The reduced 
rate, applying to residential, commercial 
and large power users, is expected to cut 
the city’s annual bill at least 10 percent. 


Milwaukee Liquidation 


Approval of its plan for partial 
liquidation of capital obligations has 
been given Milwaukee Electric Rail- 
way & Transport Co. by the Securities 
and Exchange Commission. The plan 
calls for cash purchase, at par, of 2,000 
shares of its common stock, par value 
$100 per share, from Wisconsin Elec- 
tric Power and the redemption at par 
of $300,000 principal and par amount 
of its first mortgage 4 percent bonds. 








STAR To The Rescue! 


PORCELAIN 
Substituted 
for Zinc 


Solves a 
Problem 


This article, a vent for an electric stove, was formerly made of 
zinc, now almost unobtainable for consumer goods. The manu- 
facturer turned to STAR for help. This porcelain piece is the 
result. It is inexpensive, strong, accurately made, and can be 
glazed any color. There are many kinds of porcelain, with vary- 
ing characteristics. One of these may meet YOUR need. 


Perhaps We Can Help You, Too! 


SEND FOR BULLETIN ON CHARACTERISTICS OF PORCELAIN 
é 





PORCE OMPANY 
51 Muirhead Ave. Trenton, N. J. 








Remote 
_ readings 


by means of 


BENDIX 
AUTOSYNS 











The circuit diagram in the arrow shows how simply a pair of 
Bendix-Cory Autosyns transmit instrument readings to remote 
points. Pressure, station load, r.p.m., position, rate-of-flow, count, 
dimension, liquid level—almost any measure—may thus be read at 
a distance in one or several places. Several sizes and types. Type 
851 (shown) produces 2.5 inch-ounces of torque at 90° angular 
displacement—safe continuous operating torque 1.1 inch-ounces. 
Weight 15.3 oz. Dimensions 2$”x3 15/32”. Other Autosyns op- 
erate within an accuracy range of 1° + or — (4° + or — on 
special order). 


BENDIX AVIATION 
CORPORATION 


MARINE DIVISION rn ef TO HERE! 


754 Lexington Ave., Brooklyn, N. Y. 
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AGE FENCE 


F#mertcas Aree Wire Vesce — Stsce 1883 


SERVICE AS LOCALIZED AS YOUR OWN POST OFFICE 


%* The postal service in your town is based 
on training, responsibility and knowledge 
of local facts. So it is with Page Fence 
service. It is rendered by 102 factory- 
trained, responsible firms which have had 
long fence engineering experience. You 
can rely on them because they know local 
conditions and will recommend the style 
of fence best suited to your needs. Only 


A PRODUCT OF PAGE STEEL & WIRE DIVISION— AMERICAN CHAIN & CABLE COMPANY, INC. 





“POWDER-PACKED" 
FUSES 


AND 


KLIPLOK CLAMPS 


Faulty fuses and bad clips cause 
needless blowings and unneces- 


sary shut downs. Stop waste and 
loss of revenue . . use 


TRICO “Powder-Packed’’ FUSES 
and KLIPLOK CLAMPS. 


Write for bulletins 1 & 6 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


in Canada: IRVING SMITH LIMITED, Montreal 
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Page can supply Winged Channel Posts 
developed especially for use with chain link 
fence. Their shape provides greater resist- 
ance to pull and strain. This is but one of 
many exclusive features. Write for “Fence 
Facts,’ and name of nearest distributor, to 
PAGE FENCE ASSOCIATION, Monessen, Pa., 
or Bridgeport, Conn., New York, Pittsburgh, 
Atlanta, Chicago, Denver, San Francisco. 


Is It Useful? 


Decide for yourself—check the fol- 
lowing features of the Electrical 
Buyers Reference. 
Condensed catalogs of 238 manufac- 
turers. Not a jumbled pile of loose 


pamphlets, but one solid, page-after- 
Page section. 

142 big pages of product-classified list- 
ings of 3500 manufacturers; the ‘“‘who 
makes it’’ section. 


Alphabetical list of products classified 
above; completely cross-indexed. 


([] Company names, trade names, street 
addresses . . . over 6000 listings. 


| Everything up-to-date, and edited for 
1941 use! 

Or a total of 558 pages packed full 

of buying and specifying informa- 

tion, all in one handy, ever-ready 

volume: ELECTRICAL BUYERS 

REFERENCE. 


Active electrical men say it’s the 
most valuable volume in their offices. 
Use it yourself ... it’s your first 
source of information. 


e ELECTRICAL - 
BUYERS REFERENCE 


330 West 42nd Street, N. Y. City 
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Power Systems Get 
REA Allotments 


Rural Electrification Administration 
has announced approval of allotments 
for loans totaling $8,478,000. These 
loans are made to 44 borrowers in 23 
states and Alaska. One borrower is a 
municipality, two are power districts, 
and the other 41 are co-operatives 
formed for rural electrification. REA 
loans since it was created in 1935 now 
total $379,160,621. Among the recent 
allotments are the following: 


ALABAMA—Tombigbee Electric Co-opera- 
tive, Vernon, Robert L. Pennington, presi- 
dent, $400,000 to build 420 miles of line to 
serve 1,081 members in Lamar and Marion 
counties, 

ALasKAa—City of Kodiak, Kodiak, R. H. 
Chadwick, Mayor, $75,000 to build and 
acquire 15 miles of line, 334 members. $50,- 
000 for construction of a generating plant. 

CALIFORNIA—Surprise Valley Electrifica- 
tion Corp., Alturas, Jesse M. Grigsby, man- 
ager, $80,000 to build 60 miles of line, 167 
members in Lake County. 

CoLorapo—San Luis Valley Rural Elec- 
tric Co-operative, Inc., Monte Vista, Wil- 
lard I. Johnson, supt., $210,000 to build 
270 miles of line, 505 members in Saguache, 
Rio Grande, Alamosa and Conejos counties. 

Georcia—Walton Electric Membership 
Corp., Monroe, John L. Shaw, supt., $134,- 
000 to build 147 miles of line, 584 mem- 
bers in Walton, Gwinnett, Oconee, Morgan, 
DeKalb, Rockdale and Greene counties. 

IpAHO—Fall River Rural Electric Co-op- 
erative, Inc., Ashton, Walter Bratt, supt., 
$119,000 to build and acquire 76 miles of 
line, 288 members in Gallatin and Fre- 
mont counties. 

ILLinois—Edgar Electric Co-operative 
Assn., Paris, Wallace L. Walker, supt., 
$288,000 to build 299 miles of line, 800 
members in Edgar, Clark, Douglas and 
Coles counties. 

InpIANA—Southeastern Indiana REMC, 
Osgood, Frank E. Ratts, supt., $290,000 to 
build 359 miles of line, 996 members in 
Ripley, Dearborn, Franklin, Ohio, Switzer- 
land, Jennings and Jefferson counties. 

lowa—Allamakee-Clayton Electric Co- 
operative, Inc., Postville, Kermit M. James, 
supt., $370,000 to build 447 miles of line, 
1,011 members in Allamakee, Clayton, 
Favette and Winneshiek counties. 

<ANSAS—Co-operative Power and Light 
Co., Inc., Iola, Wesley Clendenen, supt., 
$207,000 to build 234 miles of line, 527 
members in Allen, Neosho, Anderson, Bour- 
bon, Woodson and Wilson counties. 

Kentucky—Licking Valley Rural Elec- 
tric Co-operative Corp., West Liberty, Kilse 
H. Risner, Co-ordinator, $65,000 to build 
62 miles of line, 295 members in Morgan, 
Breathitt, Magoffin and Wolfe counties. 

Loutis:aNnA—Beauregard Electric (Co-op- 
erative, Inc., DeRidder, Richard I. Davis, 
supt., $200,000 to build 212 miles of line, 
695 members in Beauregard, Allen and 
Vernon Parishes. 

Minnesota—P.K.M. Electric Co-opera- 
tive, Inc., Warren, Victor M. Edman, pres! 
dent, $292,000 to build 377 miles of line, 
694 members in Polk, Marshall and Kitt- 
son counties. 

MississippI—Delta Electric Power Assn. 
Greenwood, L. C. Spencer, supt., $160,000 
to build 200 miles of line, 830 members 
in Bolivar, Leflore, Grenada, Washington, 
Sunflower, Carroll, Tallahatchie, Montzom- 
ery, Holmes and Webster counties. . 

Missourr—White River Valley Electric 
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for extra 


STRENGTH 
STRETCH 


and DIELECTRIC 
SAFETY— 





Acme 
BIAS 






Acme bias tapes ex- TAPES 
ceed all N.E.M.A. re- 

quirements for tensile 

and dielectric strength. With plenty of 
stretch, they fit snugly into difficult spaces, 
and when the job is done, it is electrically 
safe. For all-around satisfaction, specify 
"Acme"! 


THE ACME WIRE CO., NEW HAVEN, CT. 





ACME WIRE PRODUCTS 


VARNISHED INSULATIONS 
MAGNET WIRE COILS 


ALL STEEL 


Littleford high speed trailing, all steel 
tool boxes are made to fit every job. 
Sturdy in construction, thief-proof and 
weatherproof. Will last a lifetime. Write 
for further information, today. 


LITTLEFORD BROS. 
421 E. Pear! St., 
Cincinnati, Ohio 


HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 
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Co-operative, Inc., Hollister, Frank A. 
Dawes, supt., $237,000 to build 229 miles 
of line, 681 members in Taney, Christian, 
Douglas, Ozark and Stone counties. 

NesrasKA—McCook Public Power Dis- 
trict, McCook, W. L. Search, president, 
$124,000 to build and acquire 101 miles 
of line, 219 members in Redwillow, Fron- 
tier and Hitchcock counties. 

OKLAHOMA—Western Electric Co-oper- 
ative, Inc., Cyril, Tom Moran, president, 
$500,000 for construction of generating 
plant. 

Orecon—North Douglas Electric Co-op- 
erative, Inc., Roseburg, Robert L. Adams, 
supt., $380,000 to build and acquire 323 
miles of line, 1,144 members. 

SoutH CAroLinA—Palmetto Electric Co- 
operative, Inc., Hampton, J. M. Perry, 
president, $153,000 to build 226 miles of 
line, 864 members in Hampton, Jasper and 
Beaufort counties. 

Texas—Brazos River Transmission Elec- 
tric Co-operative, Inc., 4613 Camp Bowie 
Blvd., Fort Worth, $1,300,000 for transmis- 
sion lines. 

VERMONT—Washington Electric Co-op- 
erative, Inc., East Montpelier, Captain 
Clarke Millen, supt., $10,000 to complete 
generating facilities. 

W ASHINGTON—Public 


Utility District 


| No. 1 of Klickitat County, White Salmon, 


J. S. Degman, president, $450,000 to build 
and acquire 404 miles of line, 634 members 
in Klickitat and Yakima counties. 
Wisconstn—Waushara County Electric 
Co-operative, Inc., Wautoma, Edward E. 
Stickney, supt., $231,000 to build 295 miles 
of line, 621 members in Waushara, Adams, 
Green Lake, Waupaca and Marquette 


counties. 
Wyominc—Hot Springs County Rural 


Electrification Assn., Thermopolis, C. H. 
Gardner, president, $88,000 to build 87 
miles of line, 222 members in Hot Springs 
county. 

REA has also announced allotments 
totaling $727,500 to 40 borrowers in 20 
states, for relending to individual farm- 
ers to finance their installations of wir- 
ing and plumbing and their purchases 
of electrical appliances and equipment. 


REA Gets $7,000,000 


Allocations to the Rural Electrifica- 
tion Administration by the Reconstruc- 
tion Finance Corporation during June 
were $7,000,000, out of a total alloca- 
tion to governmental agencies of more 
than $25,000,000. Total allocations to 
the REA to date are $182,500,000. Re- 
payments to date are $2,425.46. 


Deal Made Effective 


Securities and Exchange Commission 
has made effective a declaration of the 
Central United States Utilities Co. and 
the Pennsylvania Electric Co., regarding 
the issuance and sale by Pennsylvania 
Electric Co. of 6,873 shares of no-par 
value common stock to Central for $2,- 
000,000 in cash. Pennsylvania Electric 
is an operating subsidiary of Central, 
which is a sub-holding company in the 
Associated Gas & Electric System. 
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area—and 
self-releasing. 
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20 North Wacker Drive 
Branches and Warehouses with Complete Stocks in 





NEVER STAB 
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Use the new 
CANTHOOR MULTIPOINT 


more than that, 


Safer _and more efficient to 


; de by The American 
Cleveland, O. 


STURDF Tools 
@ TRUE Timpin 


JOSLYN MFG. AND SUPPLY CO. 


Executive Offices 
@ Chicago, lilinois 


Principal Cities of the United States 
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Provide dependable anchoring when 
poles are subjected to unusual 
strains from storms. Made of tough, 
certified, rust resistant, malleable 
iron for extra strength and holding 
power. Write for new bulletin. 


EVERSTICK ANCHOR CO. 
FAIRFIELD, IOWA 


a ee oe 
YolM] a Tee Mae) ee) 
HAVE YOU TRIED 


The New Ilsco Lugs? 


BUILT FOR OVERLOADS! 


The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 


a 


GENTLEMEN: COUPON 
SEND ME new Catalog & Sample! TODAY 


ILSCO COPPER TUBE 
AND PRODUCTS, inc. 


$629 MADISON ROAD -—--— CIN.O. 
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Bangor Hydro 


Modernizes Plants 
[Continued from page 58] 


This last proved too coarse, produc- 
ing a harsh mixture. The other 
sands were too fine. By producing 
actual concrete in the laboratory, a 
combination of 50 percent of the 
washed sand with 50 percent of an- 
other sand combined with the washed 
stone gave an excellent aggregate 
grading and the highest strength con- 
crete, indicating that at least 3,000 
lb. per sq. in. could be used for the 
compressive strength of concrete in 
design. From fourteen tests taken 
from actual runs on the job the aver- 
age strength of the concrete which 
went into the structure proved to be 
3,400 Ib. per sq. in. The benefit of 
preliminary investigation was well 
demonstrated. 

An interesting feature of the design 
of the concrete substructures, both at 
Veazie and Ellsworth, was the loca- 
tion of sheet copper water stops at all 
construction joints where it would be 
undesirable for water to seep into or 
out of the structures. Such seepage 
stains the concrete and spoils its ap- 
pearance, particularly on outside sur- 
faces which later tend to spall off 
under frost action. The Veazie ex- 
tension was built under contract by 
Wyman & Simpson, Inc., Augusta, 


Me. 


Ellsworth Improvements 


The Ellsworth station, at the mouth 
of the Union River, has the benefit of 
the storage at Graham Lake, an arti- 
ficial body of water comprising 
6,000,000,000 cu. ft., the outlet dam 
and control being only 3 miles above 
the station. This plant was built 
about 30 years ago, the original units 
being of the horizontal type. Shortly 
after the first world war two modern 
vertical units were installed. In nor- 
mal years stored water in Graham 
Lake had been utilized over a period 
of eight months’ maximum from July 
1 through the winter. During a large 
part of this period excess water was 
available at Veazie for generation 
and, if developed, stored water at 
Graham Lake could be held in reserve 
for increased capacity of generation 
over a shorter period of time. It was 
therefore concluded to modernize and 
increase the capacity at Ellsworth as 
fully as possible within the existing 
structure. With the Veazie extension 
this procedure would provide in- 
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creased generating capacity for sev- 
eral years’ growth. 

The construction work required for 
the two new units decided upon at 
Ellsworth was performed by the 
forces of the Bangor company. The 
work involved removal to ledge of the 
substructure of the two old horizontal 
units with some additional rock ex- 
cavation. The new machines are 
2,500-kva. General Electric vertical 
generators driven at 360 r.p.m. by S. 
Morgan Smith wheels and operating 
under a normal head of 60 ft. In 
addition to increasing the maximum 
output of Ellsworth station with all 
units running by over 2,000 kw., the 
new units have provided a substantial 
increase in efficiency through the utili- 
zation of stored water in Graham Lake 
under all conditions of load. This is 
particularly the case at light loads, 
since the new units are of the auto- 
matic, adjustable Kaplan type, where- 
in the blades of the runners shift 
automatically to their most efficient 
position for all conditions of load. 

The net result of the Veazie and 
Ellsworth additions and _ improve- 
ments has been to increase the system 
generating capacity by about 4,500 
kw., which should provide for normal 
load growth to at least 1942. 


Forebay Floor Rebuilt 


An interesting improvement in the 
hydraulic layout at Veazie has been 
the reconstruction of the forebay 
floor which divides the forebay intake 
water above it from the tailrace dis- 
charge tunnels below. About a third 
of this floor was of timber construc- 
tion remaining from the early days 
when the plant was operated as a 
mill. Because of failures of this floor 
in recent years, it was decided to re- 
place it with reinforced concrete. A 
cofferdam was built across the fore- 
bay head, shutting down the entire 
plant. About 250 precast reinforced 
concrete slabs, each 18 x 20 in. x 
14 ft. 6 in. long and weighing nearly 
3 tons each, were placed in the fore- 
bay floor and the entire floor area 
under the rack structure was con- 
creted in place. Work was carried on 
day and night, and when completed 
was a relief to the organization, be- 
cause heavy rains and a flood had 
brought the river discharge to over 
25,000 c.f.s., so that the water rose 
almost to the top of the cofferdam and 
backed up from the tailrace over the 
forebay floor. 
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Increase in the capacity of Ells- 
worth station necessitated changes in 
our 50-kv. transmission line between 
Veazie and Ellsworth, a distance of 
about 25 miles. The cost of raising 
the potential to 69 kv. or 110 kv. 
proved prohibitive on analysis. It 
was found that by replacing the origi- 
nal No. 3 solid copper conductors 
with No. 4/0 A.C.S.R. a greater part 
of the benefits of a higher voltage line 
could be realized at but a fraction of 
a cost of a new high-voltage line. 

All poles which showed a remain- 
ing life of five years or less were re- 
placed and all defective crossarms 
and many insulators were replaced 
with new ones. We have also recon- 
structed our Milford-West Enfield 
44-kv. line to reduce losses, improve 
regulation and provide increased 
capacity of transmission. 


City Light Merchandise 
Sales Total $384,011 


Merchandise sales for Seattle City 
Light will pass the $900,000 mark in 
1941, according to Superintendent E. 
R. Hoffman, chiefly because recent rate 
reductions have increased the sale of 
electric ranges and water heaters. 

In his monthly report for May Mr. 
Hoffman states that electric ranges on 
City Light lines on May 31 totaled 
about 43,000 and electric water heaters 
more than 27,000. Total operating reve- 
nue for May was $588,143, compared 
with $509,265 in May, 1940. Merchan- 
dise sales reached an aggregate of $52,- 
876 for the month, bringing the total 
of such sales up to $384,011 for the 
first five months of 1941, compared with 
$239,048 for the corresponding period 
of 1940. 


Seeks to Sell Holdings 
Denis J. Driscoll and Willard L. 


Thorp, trustees of Associated Gas & 
Electric Corp., have made arrange- 
ments, subject to court and commission 
approval, looking toward the disposal 
of the holdings of Associated Gas & 
Electric Corp. in Northeastern Water 
& Electric Corp. to Mr. John H. Ware, 
Jr. Mr. Ware is president of Penn- 
Jersey Water Co., several properties 
of which are located in territories ad- 
joining those of Northeastern Water & 
Electric Corp. in Pennsylvania. Con- 
summation of the sale would mean the 
elimination of an entire holding com- 


pany system from the Associated struc- 
ture 











LOW OIL LEVEL 


LF AO ha 
FOR POWER TRANSFORMERS 


with the MAGNETROL 
ALARM SYSTEM -- 


Again the Fred H. Schaub Engineering Co. makes a pro- 
tective device contribution that has at once become a 
“signal” success. It gives every utility an opportunity 
to have a positive, foolproof, “double check” system on 
its transformers. The most common method of operation 
includes a Magnetrol unit attached to a transformer with 
a green light that glows continuously when all is well 
and a bell that sounds a warning when trouble occurs— 
both located where operator can see and hear at all 
times. 


With the Magnetrol, many combinations of control may 
be had in which both visual and audible signals may be 
used. Also a simultaneous alarm and oil breaker cut- 
out can be employed. Packless magnetic operating 


principle assures positive operaiion and eliminates oil 
seepage. 


BE SURE YOU GET THE FACTS 


Find out the important details through your transformer 
manufacturer, or by writing us direct—you will learn about 
its installation simplicity, its positive performance and its 


low cost. 
FRED H. SCHAUB ENGINEERING CO. 
325 W. HURON ST. CHICAGO, ILL. 


Specialists in Industrial Liquid Level Controls 


A green light may be 
@ placed in the circuit 
> BS 























The MAGNETROL 


“Double Check" 
System 


to giow while oil level 

is normal—if circuit 

is interrupted, tamp- 
ered with, or oil level drops, 
light goes out. 


The moment light goes out a 
bell will sound its 

} warning so that you 
have immediate 
knowledge of trouble 
and can save what 
would otherwise be a 
large equipment loss. 












WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York NY 
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FORMED 
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WIPING CLOTHS 
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[WRITE FOR PATE oa 

BEST MATERIAL 
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CABLE-SPLICERS 


Wipe Perfect Joints 


on lead-sheathed cable splices 
A post card for free instructions 


GEO. E. WILLIAMS, Mfr. 


3035 Aldrich Avenue, Minneapolis, Minn. 




























35 E. Wacker Drive. Chicago. Itt 





WIPING CLOTHS 




















sealed in wax paper 
wrappers 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


Engineers and Consultants 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, INC. 
ENGINEERS 
Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORK packard Building 


CHICAGO 


H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 


DESIGN e¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York 
Philadelphia — Washington — Cleveland —- Chicago 
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Management 
Appraisals 
Construction 


Designing 
Testing 


i a 
TESTS 


Blectricat, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 
Materials and Supplies Private Labs. for Clients 


Electrical Testing Laboratories, New York, N. Y. 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 


CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


30 East 42nd Street—New York 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects, 


Investigations, Reports, Designs and 
Appraisals, 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY FIELD BUILDING 
NEW YORK CHICAGO 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


Financing 


Inspections _ 
Cost Analysis 
Investigations 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


ENGINEERS 
for the 


FINANCING—REORGANIZATION— 
—— 


o 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, IIl. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations ® Appraisals 
Consulting Engineering 
BOSTON e NEW YORK e CHICAGO 


PITTSBURGH ¢ SAN FRANCISCO e LOS ANGELES 


A. Y. TAYLOR AND COMPANY 


Municipal and Industrial 
Consulting Engineers 
Reports, Appraisals, Design 
Supervision of Construction 
2 So. Central Ave. Clayton, Mo. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 


ee 
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Fuse-Contactor Combiration 
Controls High Voltage 
{Continued from page 63 | 


fuses in limited spaces. Fuse holders 
are locked in place in the closed posi- 
tion and are released and opened by 
means of a switch stick. When blown, 
high-tension fuses can be restored for 
service by substituting a new refill 
unit. 

Oil-immersed contactor type mo- 
tor control equipment was used on 
2,200-volt circuits in conjunction with 
the high-voltage, high-capacity fuses. 
With this arrangement adequate fuse- 
interrupting capacity was combined 
with desirable long-life, low-main- 
tenance characteristics of contactor 
starting at a cost under that for the 
alternate scheme involving circuit 
breakers. 

Oil-immersed contactors used are 
capable of interrupting the full locked 
rotor currents of the connected mo- 
tors. Contactor design provides posi- 
tive contact under short-circuit condi- 
tions, as long as the holding coil re- 
mains energized, also adequate ther- 
mal capacity to carry short-circuit 
currents for the time interval neces- 
sary for the high-tension fuses to 
clear the circuit. Since the control sup- 
ply for the starters is taken from the 
local power bus it is necessary that 
the control circuit be capable of hold- 
ing the contactor closed during the 
voltage dip caused by short circuit. 
This is done by using a d.c. operating 
coil permanently connected across a 
dry rectifier, as shown on accompany- 
ing diagrams. During normal opera- 
tion the rectifier supplies d.c. to the 
contactor magnet coils. On loss or 
dip in a.c. voltage the rectifier forms 
a closed path for the discharge of the 
contactor magnet coil energy, thus de- 
laying the magnet release for a time 
interval longer than that required by 
the fuse to clear the circuit. 


Motor Protection 


.conomical application of the rec- 
tier material is accomplished by ap- 
plying a high voltage to the rectifier 
for the time interval necessary to pick 
up the contactor and then, after the 
contactor has closed, reducing this 
voltage drop across the rectifier to a 
much lower value to provide the hold- 
ing current required by the magnet. 
_ Motor protection against overload 
is provided by a eutectic metal type 
thermal overload relay with thermal 
characteristics similar to those of the 


equipment protected. Tripping tem- 
perature is equal to the maximum 
average safe operating temperature 
of the motor windings. When equip- 
ped with heater coils for “running” 
motor protection this type of relay 
will permit a motor to start a cold 
machine and run at a safe overload 
during the warm-up period. It will 
also permit a motor which has been 
operating lightly loaded to carry a 
peak load beyond its rated capacity. 
In either case, if the overload condi- 
tion persists long enough to endanger 
the motor the heat storage in the 
thermal overload relay will bring the 
temperature of the eutectic metal to 
the melting point and so allow the 
relay to trip. 


Load Tests 


Metering type current transformers 
are provided for the thermal over- 
load relays and a six-pole test block 
with current and voltage points per- 
mits easy introduction of test instru- 
ments for load studies. 

To protect the operator and the 
equipment against accidental opening 
of disconnects under load, an elec- 
trical interlock is provided which re- 
quires that the door to the high-ten- 
sion compartment must be closed in 
order to energize the contactor. 

A rear view of a 2,200-volt section 
cubicle, with the lower back plates 
removed, indicates the easy accessi- 
bility of the oil contactor for inspec- 
tion and servicing. The left-hand sec- 
tion is a service cubicle for the group 
and contains the metering potential 
transformers and the 2,200/220-volt 
control supply transformer. Metering 
transformers are connected directly 
to the 2,200-volt supply. Resistor type 
current-limiting fuses are used to pro- 
tect the bus against possible failure 
of the control supply transformer. 

Ability of the 2,200-volt equipment 
to perform under severe short-circuit 
conditions was evidenced during the 
construction period. A cable splice in 
a motor circuit had been made up in 
tight quarters without being properly 
insulated. Due to an emergency, an 
attempt was made to start the motor 
before the circuits had been tested. 
At the time of the initial operation 
there was actual metal to metal con- 
tact under pressure between two 
phases. This represents a particularly 
severe short-circuit condition because 
no arc voltage drop existed to limit 
the current. With the conditions as 
described, the contactor was closed 
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Connectors are 
strong, well made, 
easy to use—and 
they'll carry BIG 
LOADS, made in a 
wide range of types 
and sizes, for virtu- 
ally all re qu tre- with non - removable 














Sherman _ solderless 





Wedge-Grip Connect- 
or: — Pure copper. 


screw. Designed to 


ments. Write for vrovide extra weds- 


Bulletin 22. 


ing and snubbine ac- 
tion. 


Solderless Lugs 


Type S-O 


Heavy duty lug, rigid and 
streng, with extra contact 
area. 






G.C.A. 


Lamp Reovlacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 26 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 
















“ANVIL” BRAND 
BLOCKS 


Linesmen find 
“Perfect” 
Metal Block 


gives best service. 


Send for Catalog E.W. 
covering full line 
Western Block Co. 
Lockport, N. Y. 


NEW YORK CITY 
74 Murray St. 
CHICAGO 
34 N. Clinton St. 


(489) 133 





G SEARCHLIGHT SECTION @ 


POSITIONS VACANT 


TROUBLE SHOOTERS, Armature and Stator 
Winders, are offered permanent positions with 
one of New England's largest and most suc- 
cessful independent repair shops. Only men of 
good character, long experience, and excep- 
tional ability capable of rapid development 
to positions of responsibility will be considered. 
Our employees know of this advertisement. All 
applications will be treated as confidential. 
P-939, Electrical World, 330 W. 42nd St., New 
York, N. ‘ 
DRAFTSMEN: Electrical, experienced generat- 
ing station and substation. Location New 
York City. State experience and salary desired. 
P-942, Electrical World, 330 W. 42nd St., New 
York, N. Y. 


PRODUCTION SUPERINTENDENT WANTED 

to have charge of generating station in city 
of 20,000 serving additional territory. Modern 
plant having total generating capacity of 13,000 
KW. Good salary but must be experienced and 
thoroughly competent. P-943, Electrical World, 
520 N. Michigan Ave., Chicago, III. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 31 years’ recognized standing and reputa- 
tion carries on preliminary negotiations for 
positions of the calibre indicated above, through 
a procedure individualized to each client’s per- 
sonal requirements. Several weeks are renuired 
to negotiate and each individual must finance 
the moderate cost of his own campaign. Retain- 
ing fee protected by a refund provision as stipu- 
lated in our agreement. Identity is covered and, 
if employed, present position protected. If your 
salary has been $2,500 or more, send only name 
and address for details. R. W. Bixby, Inc., 262 
Delward Bldg., Buffalo, N. Y. 


EXECUTIVES AND TECHNICAL MEN, Quali- 

fied candidate desiring $2,500 to $20,000 posi- 
tion may contact employers through our 
confidential services, established 26 years. The 
rte a ponag Business Bourse, 20 W. Jackson Blvd., 
Chicago 


POSITIONS WANTED 


ENGINEERING-EXECUTIVE. Wishes a con- 
nection with a manufacturing company, in a 
designing or production capacity. Many years 
experience in design and manufacture of gene- 
rators, motors, transformers and related appa- 
ratus. Reply PW-940, Electrical World, 330 W. 
42nd St., New York, N. Y. 
ELECTRICAL SUPERINTENDENT with 16 
years progressive power company experience, 
ee connection as superintendent of main- 
enance or power plant. Best references. Ave 
38. PW-941, Electrical World, 520 N. Michigan 
Ave., Chicago, Tl. 
ELECTRICAL ENGINEER—5 years experi- 
ence in research and developmental engi- 
neering with thorough knowledge of produc- 
tion and manufacturing, 27 and married. PW- 
932, Electrical World, 520 N. Michigan Ave 
Chicago, Ill. e 


FOR SALE 


MFG. SIGNAL DEVICES-SYSTEMS. 


, G Estab- 

lished 55 years; well known; protected pat- 
ents; used by police-fire departments; oppor- 
tunity to expand; large profits; settle estate: 
Write Apply Co., Brokers. Cleveland, Ohio. ] 


Don’t Forget the BOX NUMBER 


When answering the classified adver- 
tisements in this magazine. It’s our 
only means of identifying the adver- 
tisement you are answering. 


TRANSFORMERS—POWER and DISTRIBUTION 
KVA Make Ph. Type Voltages 


1667 G.E. 1 HVDDJ 34500 460 
3 Auto 4000 -2300 

1 HKDD 12800-2200 

3 OISC 2300/4000-460/230 

1 OSC 2200 -440/ 220 

Moloney 1 C 13800 -440/220 


M.G. SETS 3 PH. 60 CY. 


1—1000 KW, G.E., 600 Gen. to 1400 HP 4000 v 
syn. motor with exciter 
1—750 KW, Whse., 250 v. Gen 

4000 v. syn. motor. 
1—750 KW, Cr. Wh., 
6600 v. syn. motor. 
1—500 KW, G.E., 600 v. Gen. to 700 HP 13200 v. 
syn. motor with exciter. 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 


to 1100 HP 2300/ 


Aeeneeneerenseeeerenereensees 


250 v. Gen. to 1100 HP 


134 (490) 


“seweenoesecceseccoeseescoeseescesenees 


+ ELECTRICAL E) 


N.Y.C. Tel.: LOngacre 5-3227—N.J. Tel.: PAlisade 6-2600 A. 
HOWARD B. JOHNSON, 53 W. Jacksun Bivd., Chicago, Ill., Chicago Representative 


MOTOR GENERATOR SETS 


1—560-kw., 600 volt, General Electric, Synchronous. 

1—200-kw., 250 volt, General Electric, slip ring. 

1—100-kw., 250-V., Synchronous. 

1— 75-kw., 125-V., Crocker-Wheeler, Synchronous. 

2—50 KW, Westinghouse, squirrel cage, 4000 volt 
Motor. 

1— 50-kw., ey ee. - fom. 

1— 50-kw., -V., G.E., Sq. Cage. 

1— 35-kw., 125/250-V., General Electric, Sq. Cage. 

2— 35-kw., 125 volt, Electric Machy., squirrel cage. 

2— 30-kw., 32 volt, ball bearing, sauirrel cage. 


TURBINES 


—1000-kw., 2300 volt, condensing. 
1 500-kwe General Electric, 3 phase, 60 cycle, 
v leeder. 

es phase, 60 cycle, 220 volt, General 
Electric, condensing. 

1—250-kw., Westinghouse, 3 phase, 60 cycle, non- 
condensing 

1—200-kw., General Electric, condensing. 

2—150-kw., Westinghouse, 125/250 v., non-condens. 


TRANSFORMERS 


1—15,000-kva., Pittsburgh, 3 phase, 26,.000/4150 v. 
3—400-kva., Moloney, 13,200-220/440 volts. 
4—300-kva., Pittsburgh, 4600/115/230 volts. 
4—200-kva., Pittsburgh, 7800/220/110 volts. 
3—200-kva., G.E., 4150-230/460 volts. 
2—200-kva., General Electric, 2200/220/440 volts. 
3—150-kva., Pittsburgh, 6600/440 volts. 
3—150-kva., General Electric, 33,000/2300 volts. 
18—150-kva., G.E., 3 phase, 4150-120/208 v. 
6—100-kva., Wagner, 2200/220-110 volts. 


Complete Line of A.C. and D.C. Motors and Generators 


PMs Din stsamaaeeet i 
GINEERS aaa EQUIPMENT : | ti 


1600-1604 53rd Street 


—F 


aS 
ae 


-kva., , 2400/120 volts. 
3—75-kva., Pittsbur; 2 ~ 12307110 volts. 
530% Ere, won ye 

-kva., Paranol coo. . 
8—25-kva., Westinghouse, 440/220-220/11 


MOTORS—3 PHASE, 60 CYCLE 
. ELP. 
720 
500 . 


. 
E. 
West. 
E. 
E. 
E. 


yn. 
SL. Reg. 
SL Reg. 
Sl. Rg. 
Syn. 
Syn. 


G 
G. 
G. 
G. 

El. Machy., Syn. 
G.E. Sl. Reg. 


DO ee 


VARIABLE SPEED 230 VOLT MOTORS 


Type 

Westinghouse 

G.E. 

Burke 

G.E. 

West. 

G.E. 

G.E. 
300/1200 G.E. 


ENGINE SETS 


13x15 Skinner Uniflow, 150/300 RPM, engine only 
16x36, Hamilton Corliss, heavy-duty, with 165 KW. 
3 phase, 220 volt General Electric Generator. 


TRANSFORMERS WANTED 


in operating condition or burnt out. Mail us list 


giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Write for Catalog No. 136-A 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


MOTOR-GENERATOR SETS 

1500 KW Wtg. 250 v. 3/60/2200 vy. syn. 360 RPM. 
500 KW GE MPC 600 v. DC 440 v. 720 RPM syn. 
500 KW Nat’l. 250 v. DC 4400/2300 vy. syn. 
400 KW 3-unit 125/250 DC 650 HP syn. 2200/440. 
300 KW 3-unit 125/250 v. 4400/2300 v. syn. 
300 KW GE 250/275 v. 2200/440 v. induction. 

SLIPRING MOTORS 3 Ph., 49 Cy. 
2—600 HP G.E. I-M. 1700 RPM. 2300 v. 
3—500 HP G.E. I-M. 600 RPM. 2300/440 vy, 
1—300 HP G.E. MT. 514 RPM. 4000/2200 v. 


> 


2—350 HP Elliott Sq. Cage 3450 RPM 2300 v. 


HUNDREDS OF UNITS - - - 


seoenencecencnepeneeenennonsereucneseneneeeeeeeeetensuseupacuecnegs 


CHICAGO ELECTRIC COMPANY 


13814 WEST CERMAK RD. 


“CHICAGO ELECTRIC” Guaranteed Rebuilt 


Since 1912 


a el 


CINCINNATI, OHIO : 


SveeeREeeeeeeeeeeneceeceeenset avenennencnenccsesser. 


SYNCHRONOUS MOTORS 
1200 HP Gen. Elec. 2-psed. brg. type ATI, 200 RPM 
1000 KVA Westinghouse syn. con. 440 v. 900 RPM. 
720 HP Westg. 4100/2300 v. 750 RPM 
710 HP GE ATI, 720 RPM 2200/440 v. 
650 HP Allis Ch. aENGIN 1200 RPM. 


800 KW Skinner-Universal Unafiow engine-gen. GE 
ATB 3/60/480 v. .8 p.f. 150 RPM. 

1000 KW Nordberg twin-Unafliow 1. p.f. 3/60/220. 

375 KVA Skinner Univ. Unaflow with GE 440 v. 
gen. 200 RPM, .8 p.f. 


JUST TELL US YOUR NEEDS 


CHICAGO, ILL. 


<QOCGRDEDEDEDEDESEREOOEOEREDDOOEEGEGESOGRCRORGESUEEROREESUSOROOGREEEOEOSDOGEOEGEDESUGOEGEGOOROOEDENDOOSEGEORGAEOOOEOROOSORERGRGOGR DODO NO DOD SOHO EREREDOSOLD CRE SU ERROR ONGEDOROEOFEE SHEE ROS Er eanOEDEeerenoeseereseresers nee 


AUN EHENAOGUnseeeseuneneucuesnsnenenentons, 


“SOURED EGUCORRGOROERORO CORO EGOOEOAGOCUROSORONGOREOSOCERAPEORORRESORGOSEOOEROSRSREDEOROEBEOOE: 


3—600 ampere, 16,500 volt, 3 pole, Oil 
Circuit breaker, Westinghouse type B4 
Complete. 


1—300 ampere, 7500 volt, 4 pole double 
throw O11 switch. 
THE SULLIVAN ELECTRIC CO. 
836-838 Reedy Street, Cincinnati, Ohio 


Zeeeenenennnnnenenenseneceennesnecsnenvers 


ELECTRICAL WORLD e@ 


NEW and USED EQUIPMENT AVAILABL 
for 


Power Plants, Sub-Stations, Transmission Lines and Construction 
Send for new list ... to 


—APPARATUS EXCHANGE— 
EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. 


OUNEROROLOOOREGOOROLEDEOAODOROEGUOERAROOREREROROERAOREOSOROCGUROSCOGUROEDAGEDOROEOEOESECCERESARERORORARGS” 


seneee 


sennseneneeres 


OnEenenoceneresucnonerseneey 


WANTED 


CONDENSERS 


One or Two 25 Cycle Synchronous Con- 
densers of Approximately 5000 KVA Each 


SALT RIVER VALLEY 


WATER USERS' ASSOCIATION 
Phoenix, Arizona 


August 9, 1941 















and the fuses cleared the short 
promptly. There were no outward in- 
dications that the oil contactor had 
handled a short circuit and the con- 
tactor required no attention to re- 
store service when the splice was re- 
insulated and the fuse replaced. 


440-V olt Equipment 


Due to the high capacity of the 
140-volt power transformers and their 
proximity to the load centers it was 
estimated that, with due allowance 
for line drop, the short-circuit cur- 
rents might reach 10,000 r.m.s. am- 
peres at the starter locations. 

Since the branch circuits are sub- 
iected to no unusual exposures there 
seemed little likelihood that many se- 
vere short circuits would develop dur- 
ing the life of the equipment. For 
this reason there appeared no justifi- 
cation for the added expense of a 
starter designed for the full 10,000- 
amp. short-circuit duty. An econom- 
ical solution was to use a contactor 
size selected according to industrial 
control standards for each of the 
drives and to provide branch circuit 
protection based upon the full short- 
circuit capacity to protect the main 
supply against communication of a 
branch circuit failure. Barriers are 
provided between the starter equip- 
ment and the thermal breakers used 
for branch circuit protection so as to 
protect the breaker against an ex- 
change of ionized gases in case of a 
major short circuit. A typical assem- 
bly of these starters before installa- 
tion is shown. 

The 440-volt starters are provided 
with thermal overload protection sim- 
ilar to that described for the 2,200- 
volt equipment. No current trans- 
formers are required since the heater 
coils are placed directly in the motor 
circuits. Main motor circuit test jacks 
are provided for NEMA size 1, 2 


and 3 starters. 


EHFA Signs Contracts 


Electric Home and Farm Authority 
has announced that a contract has been 
closed with the City of Escanaba, Michi- 
gan. Contracts have also been closed 
with the City of Bastrop, Texas; Bren- 
ham. Tex., Giddings, Tex.; Houghton 
County Electric Light Co., Houghton, 
Mich.. and the Iron Range Light & 
Power Co., Iron River, Mich. Contracts 
provide that EHFA and the utilities will 
Cooperate in financing the sale of elec- 
tric appliances for use by consumers 
located on the utilities’ power lines. 


Books Received 





The Mechanism of the Electric Spark. By 
Leonard B. Loeb and John M. Meek. Stan- 
ford University Press, Stanford University, 
Calif. 188 pages, illustrated. Price, $3.50. 


Comprises three long chapters, one ex- 
tending Townsend’s theory of spark mech- 
anism, another developing the streamer 
theory of spark discharge, a third devoted 
to application of the evolved mathematics 
to the calculation of breakdown. Lightning 
engineers will find profit in comparing their 
long-gap conclusions with pattern here set 
up for gaps of any length, field distribution, 
electrode geometry, atmospheric density and 
corona tendency. 


Trane Air Conditioning Manual. Published 
by The Trane Company, LaCrosse, Wis. 
376 pages, illustrated. Price, $5. 


Revised edition carries added chapter on 
ducts and fans which is available separately 
bound at one dollar (50 cents to purchasers 
of earlier editions of the large manual, 
latest in 1938). 


Code for Electricity Meters. Published 
by Edison Electric Institute, New York. 128 
pages. Price, $2. 

ASA Standard C 12-1941 prepared by | 
Bureau of Standards, A.E.I.C. and E.E.I. 
covers manufacture, acceptance, installa- 
tion, characteristics, performance and test- 
ing of energy, demand, power-factor meters 
and auxiliary apparatus. Previous edition 
1928. 


Lightning and Electricity. By WPA- 
Pennsylvania Writers Project. Published by | 
Albert Whitman & Co., Chicago. 46 pages. 
illustrated. Price, $0.50. 

An elementary science reader for third 
grades. 


The Engineering Index—5Séth Annual Vol- 
ume. Published by Engineering Index, Inc., | 
New York. Price, $50. 


Contains 26,000 annotations of important | 
articles in current domestic and foreign | 
technical periodicals with 40,000 cross refer- | 
ences and an author-index of 19,000 names. 


REA Groups Merge 


Consolidation of three REA power 
groups has been effected at Greenwood, 
Miss., under the title of the West Mis- 
sissippi Electric Power Association. It 
joins the Coahoma Electric Power Asso- 
ciation of Clarksdale, Twin County 
Electric Power Association of Hollan- 
dale, and Delta Electric Power Associa- 
tion of Greenwood into a single organi- 
zation chartered by the State of Mis- 
sissippl. 


Chicago Deal Approved 


Peoples Gas Light & Coke Co. has | 
been authorized by the Illinois Com- 





merce Commission to acquire all the 
gas properties of the Public Service Co. 
of Northern Illinois within the corpo- 
rate limits of the city of Chicago for 


$3,700,000. 
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Police Radio Transmitters and 
Regeivers. 

Broadcast Transmitters. 

Concentric Line and Fittings. 

High Frequency Antennae. 

Special Radio Apparatus to speci- 
fications. 


LITERATURE AND PRICES SENT 
ON REQUEST 


Model FD-9 
FM Monitor 


Direct reading of Center 
Frequency Deviation, with or without Modula- 
tion. Single or Dual frequency operation cry- 
stal controlled for maximum stability. Ad- 
justable Flasher for Modulation Limit. High 
Fidelity Audio Monitor Output. 20 KC Max- 


imum Swing Indication. Center Frequency 
Deviation Range plus or minus 15 KC for gen- 
eral service. Frequency Range 30 to 40 
megacyles. 


DOOLITTLE RADIO, INC. 


7421 LOOMIS BLVD. CHICAGO, ILL. 





ae 


QIK-CONNECTORS 


* QIKLUG 


* QIKTAP 


* QIKLINK 





BURNDY ENGINEERING CO., INC., 459 £.133 ST. N.Y.C 


(491) 135 
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ADVERTISING IN THIS ISSUE 


To save time and money—your time and your money—that’s the 
purpose of the many products and services advertised in this 
issue of Electrical World. Check through the advertising pages 
for information that can be of direct benefit to you. 


*Acme Wire Co 
Air Preheater Corp 
* Allen-Bradley Co. ............ 121, 212 
* Allis-Chalmers Mfg. Co......... ae 
Aluminum Co. of America 
American Bridge Co 
American Fork & Hoe Co 
* American Steel & Wire Co 
* American Transformer Co 
Anaconda Wire & Cable Co 
Autocall Co., The 


Barker & Wheeler 
Bendix Aviation Corp., Marine Di- 
vision 

Bethlehem Steel Company 

Black & Veatch 

Brewer-Titchener Corp. .......... 

Bristol Company, The 

Bull Dog Electric Products Co.... 18 
* Burndy Engineering Co........... 135 


* Chase-Shawmut Co. 

Cheney & Co., 

* Continental-Diamond Fibre Co.... 
Cooper Co., Hugh L 

Copperweld Steel Co 

Crescent Tool Co 


Day & Zimmermann, Inc 
Directory of Engineers 
Doolittle Radio, Inc 


Electric Controller & Mfg. Co 
*Electric Storage Battery Co 
* Electrical Engineers Equipment Co. 23 
Electrical Testing Laboratories.54, 132 
Engineers, Directory of 
Everstick Anchor Co............. 130 


* Fairbanks, Morse & Co........... 16 
Ferguson, H. F 

*Fibre Conduit Co................ 119 
Foley Construction Corp., Robert E. 132 
Ford, Bacon & Davis, Inc 
Fowle & Co., Frank F 


136 (492) 


*G. C. A. Mfg. Co 
G. & W. Electric Specialty Co. .28, 
General Cable Corp 
*General Electric Co. 
87, 89, 91, 93, 95, 103 
* Graybar Electric Co 5 
Grmnel 6G> Es sic Fee's oscar es 32 


Handy & Harman 
* Hazard Insulated Wire Works..... 
Hoosier Engineering Co 
Hubbard & Co 
Hydraulic Controls, Inc........... 


*1.T-E Circuit Breaker Co..Third Cover 
*Ilsco Copper Tube & Products, Inc. 130 
*Imperial Porcelain Works 

Indiana Steel & Wire Co 
«Irvington Varnish & Insulator Co. 125 


* Johns-Manville 


K P F Electric Co 

Kearney Corp., James R 
*Klein & Sons, Mathias............ 124 
*Kuhlman Electric Co Back Cover 


Lapp Insulator Co 
Leffler, William S 
Littleford Brothers 
Locke Insulator Corp 


*Macallen Company, The 
Main, Inc., Chas. T 
Manning & Co., J. H 
Matthews Corp., W. N 
McGraw-Hill Book Co 
Mead, Daniel W 
Metropolitan Device Corp. 

Second 

* Mica Insulator Co 

*Moloney Electric Co 
Mullergren, Arthur L 


National Electric Products Corp... 122 
Ohio Brass Co 


CATIONS Sis Ska occ ensawene esas 
* Okonite-Callender Cable C 


* Pacific Electric Mfg. Corp 
Page Fence Association 


*R L M Standard Institute, Inc 
Recording & Statistical Corp... 
* Reliable Electric Co 
Seek TEmOete, Saiki iia s dui teisec. 131 
*Rockbestos Products Corp 
Rome Cable Corp 


Sanderson & Porter 
*Sangamo Electric Co 
Sargent & Lundy 
Schaub Engineering Co., Fred H... 
Scheidenhelm, F. W 
Schweitzer & Conrad, Inc 
Searchlight Section 
*Sherman Mfg. Co., 
Simplex Wire & Cable Co 
Socony-Vacuum Oil Co., Inc...42, 43 
Spooner & Merrill, Inc........... 132 
*Star Porcelain Co 
Stevens & Wood 


Taylor & Co., 

Texas Co., 

Trico Fuse Mfg. Co 
* Trumbull Elec. Mfg. Co., The.... 


*United States Steel Corp.......50, 101 


* Wagner Electric Corp 
Western Block Co 
Western Electric Co 

* Westinghouse Elec. & Mfg. Co. 

ll, 12, 18, 14, & 

West Virginia Pulp & Paper Co... 131 
White Engineering Corp., J. G.... 132 
Williams Mfr., Geo. E 


PROFESSIONAL SERVICES. 


SEARCHLIGHT SECTION 
(Classified Advertising) 
EMPLOYMENT SERVICE 
POSITIONS VAGAINE « iccccedssscwssavaes 
POSITIONS WANTED 
USED AND SURPLUS EQUIPMENT... 
Belyea Co., 
Chicago Electric Co............ 
Emsco Services, Inc..............- 
Electric Service Co., The....... iol 
Momeni © . Ges, 3. besiscciccsstcds : 
Salt River Valley Water User’s Assoc.... 
Sullivan Elect., Co., The 


* These companies have supplied additional buying information on 


their products in the 1941 edition of the Electrical Buyers’ Reference. 


ELECTRICAL WORLD @ 


August 9. 194! 





